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LAND REMOTE SENSING COMMERCIALIZATION 

ACT OF 1984 



WEDNESDAY, NOVEMBER 13, 1985 

U.S. Senate, 
Committee on Commerce. Science, and Transportation. 

Subcommittee on Science. Technology, and Space, 

Washingtoru D.C. 

The subcommittee met, pursuant to notice, at 9:30 a.m. in Room SR- 
253, Russell Senate Office Building, Hon. Slade Gorton [chairman of 
the subconmiittee] presiding. 

Staff members assigned to this hearing: Charlie Faust, professional 
staff member and Marty Kress, minority professional staff member. 

OPENING STATEMENT BY SENATOR GORTON 

Senator Gorton. Good morning. Welcome to this hearing of the 
Senate Conmierce Committee Subcommittee on Science, Technology, 
and Space. The purpose of this hearing is to discuss the implementation 
of the Land Remote-Sensing Commercialization Act of 1984, which 
provided a framework for the transfer of the Federal Government's 
LANDSAT system to the private sector. 

The Commerce Committee has exercised vigorous oversight over 
LANDSAT commercialization since March of 1983, when President 
Reagan proposed to commercialize LANDSAT and the Government's 
weather satellite systems. This committee developed a resolution which 
passed the Senate expressing opposition to the proposed weather satel- 
lite transfer. 

I introduced the resolution because I believe that the weather satel- 
lites support a critical Government mission, that of protecting public 
safety and welfare, and had no inherently commercial applications. I 
also felt that the ftiror over the proposed weather satellite transfer 
precluded any objective evaluation of the commercial potential of 
LANDSAT. 

After the administration dropped the weather satellite commercializa- 
tion proposal, I introduced legislation which became Public Law 98- 
365, the Land Remote-Sensing Commercialization Act of 1984. The act 
directed the Secretary of Conmierce to evaluate private bids for opera- 
tion of the existing LANDSAT system and for development and opera- 
tion of a follow-on system, with the provision that the Federal 
Government could subsidize the development of a follow-on system. 

(1) 
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The theory behind this phased transfer is that, although existing data 
markets would not support the costs of developing a remote sensing sys- 
tem, a private marketing effort might develop data markets sufficient to 
make remote sensing a profitable enterprise. 

The applications of LANDSAT data in agriculture, forestry, cartog- 
raphy, and non-renewable resource exploration have significant commer- 
cial value. The act was intended to capitalize on this commercial value 
and to eliminate the need for more Federal spending on LANDSAT, 
which has amounted to over $1 billion. 

Since the passage of the act, the Department of Commerce has 
signed a contract with the Earth Observation Satellite Company for the 
operation of the existing LANDSAT system and for development of a 
follow-on system. The cost to the Federal Government of the contract 
will be $295 million. The Congress already has authorized the entire 
$295 million sum and has appropriated $125 million. 

This morning we will discuss the details of the contract and a num- 
ber of related issues pertaining to the implementation of the act. Title 
IV directs the Department of Commerce to develop regulations to 
govern the operation of private remote sensing systems. The 
Department has circulated draft regulations for comment by interested 
parties and will finalize the regulations in the near ftiture. We will dis- 
cuss regulatory issues this morning. 

Title V provides for continued Federal research and development in 
remote sensing technologies and applications. NOAA and NASA were 
directed to prepare a national plan for remote sensing research and 
development. Today we will discuss the status of this report and the fti- 
ture research priorities of the Federal Government and the user com- 
munity. 

Title VI provides for continued Federal archiving of remote sensing 
data. The act is intended to permit data from the archives to be avail- 
able, especially for research, without undermining the market potential 
of private remote sensing systems. The subcommittee is interested in 
the views of Federal agencies, data users, and system operators on the 
subject of archiving policy. 

Joining us today to discuss these issues are representatives of the 
Department of Commerce, the Department of the Interior, and NASA. 
We will also hear ft-om the president of EOSAT and from representa- 
tives of various sectors of the data user community. We also expect 
several statements for our hearing record and we will hold the record 
open for statements firom any interested parties. 

We are delighted to have Senator Pressler with us. Senator, do you 
have an opening statement? 

OPENING STATEMENT BY SENATOR PRESSLER 

Senator Pressler. Yes. First of all, Mr. Chairman, I want to thank 
you for holding this hearing, because it is a very timely and important 
thing for our nation to review the direction we are going with the 
LANDSAT commercialization. LANDSAT commercialization is an ex- 
tremely important issue to me, not only because it affects the EROS 
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Data Center in my State of South Dakota, but because it involves a 
technology that holds great promise for developing a better understand- 
ing and utilization of our global resources. 

Since its origins less than 2 decades ago, LANDSAT has made great 
strides in solving land management problems and has led us to new 
discoveries in areas such as mineral and energy exploration, pollution 
control, natural disaster control, crop assessment, mapping techniques, 
famine relief, and a host of others. 

But this entire system, indeed the entire concept of remote sensing, is 
still in its infancy. The potential for future applications is mind-bog- 
gling. The potential is one of the key issues I want to address today. 

We have to continue with an aggressive research and development 
program in order to maintain our technological superiority in remote 
sensing. We have to explore and encourage new applications for these 
data. We have to make certain that data are available to all potential 
users on a nondiscriminatory basis. And we have to do this in an atmo- 
sphere that will assist and promote a strong commercial market. 

The primary purpose of the 1984 LANDSAT Commercialization Act 
was to establish a framework and mechanisms for commercial market- 
ing of LANDSAT data. The act transferred responsibility for develop- 
ment and operation of future land remote sensing satellite systems to 
the private sector. But equally important, it requires the Federal 
Government to maintain a strong role in programs of remote sensing 
research and development, including applications research. 

This act also includes a requirement for long-term preservation 
through a central Federal archive which is located at the EROS — which 
will be located at the EROS Data Center near Sioux Falls of remotely 
sensed data. I am particularly interested in addressing the latter two 
issues, not only because I have had a heavy hand in drafting these 
provisions, but because I am convinced that they are essential to the 
long-term viability of this program. 

The Department of Commerce and others involved in the contracting 
and licensing aspects of the commercialization process have done a 
tremendous job in its implementation. I know from personal experience 
how hard Dr. Calio, Dr. Bishop, and others have worked to make this 
process work. They are to be congratulated for their tireless efforts and 
a job well done. 

Now that we have the contract signed and in place, I am interested 
in hearing how well it is working, and that is what we are here for 
today. But just as significantly, especially at this stage of the game, is 
charting a course for the implementation of the research and develop- 
ment, archive, and other required activities that were not included in 
the operative conmiercial contract 

We have been meeting with oflTicials from EOSAT and the 
Departments of Commerce and Interior on these matters, and much of 
the groundwork for future implementation has already been laid. We 
are looking forward to an aggressive R&D program with strong univer- 
sity involvement. We have witnesses here today from the university com- 
munity and we will be discussing their potential role in more detail 
later. 
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I am hopeful we can begin in the very near ftiture to put together a 
university consortium to take advantage of the wealth of data stored in 
our national archive. The need for active university involvement is well 
documented in the legislation and recognized by the Federal agencies 
and other interested parties. 

To ensure this type of activity, we must make certain that sufficient 
data can be acquired at non-prohibitive costs and that the research com- 
munity has ready access to those data. At the same time, however, we 
need to strictly limit this access so it will enhance rather than harm the 
commercial operators market. 

We must also establish and maintain a strong archive to support this 
research activity. A good archive will serve the research community as a 
good library serves scholars. We need to encourage an atmosphere con- 
ducive to a viable research and training program. 

But much work remains, and I plan to follow through on each of 
these initiatives to make certain they become realities. This hearing 
serves as a good forum to begin crystallizing these ideas and begin open 
debate on these extremely important issues. 

Again, I congratulate the Departments of Commerce and Interior, 
NASA, GEOSAT, and others on the excellent progress we have made 
thus far, and look forward to working with them as we continue to 
push forward in this very important area. 

Thank you, Mr. Chairman. 

Senator Gorton. Senator Trible? 

Senator Trible. I have no opening statement, Mr. Chairman. Thank 
you. 

Senator Gorton. Thank you. 

We do have statements for the record from Senators HoUings and 
Stennis, which will be included at this point in the record. 

[The statements referred to follow:] 
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Opening SrATEBiENT by Senator Hollings 

Mr. Chairman, today this committee will review one of the first significant com- 
mercialization efforts undertaken by the Federal government in the civilian space 
program— the commercialization of the Federal land remote sensing satellite system 
(Landsat). 

The focus of today's hearing will be the implementation of the Land Remote Sens- 
ing Commercialization Act of 1984 (Public Law 98-365). We will hear an accounting 
of what has been done and how, and what remains to be done and when. This hear- 
ing will also give ''users'' of the Landsat system a chance to voice their concerns 
with the new regime, and it will give researchers an opportunity to inform the com- 
mittee about the effects of commercialization on ongoing and future remote sensing 
research and development activities. 

Mr. Chairmcm, I don't think there was any member of this committee more 
pleased than I was at the signing of the Land Remote Sensing Commercialization 
Act of 1984. The signing of Public Law 98-365 brought to an end six years of acrimo- 
nious debate as to the appropriateness" of privatizing Landsat. Its passage inferred 
that there was going to be a new way of doing business in the Federal Government, 
a more efficient and economical way. 

One year later, the jury is still out on this process, primarily because it has taken 
more than a year to get EOSAT, the Hughes/RCA consortium and the final winner 
of competitive contacting process, out of the on-deck circle and up to the plate. The 
early reviews of this new way of doing business have not been favorable and have 
characterized it as costly, time consuming, and laden with uncertainty. If this is 
how things are going to be done, I am suspect about the potential for further com- 
mercialization or privatization of ongoing Federal activities. 

Mr. Chairman, I hope that as a resmt of today's hearing, some of my concerns 
will be allayed and that Mr. Bishop and Mr. Williams will give this committee a 
candid and thorough accounting of what transpired during the course of negotia- 
tions and what were the principal sticking points. 

I also hope to find that the commercialization of Landsat will not cause undue 
hardship on the user community or act as a deterrent to a sustained Federal pro- 
gram of remote sensing research and development. While I was supportive of the 
commercialization of Landsat, I did not see this action as the justification for termi- 
nating the Federal remote sensing research and development program. 

I look forward to today's hecuing and to the testimony of the distinguished wit- 
nesses. It is important that this oversight hearing provide the Committee with a 
thorough insight into implementation of the Land Remote Sensing Commercializa- 
tion Act of 1984. 

Thank you, Mr. Chairman. 



Statebient of Hon. John C. Stennis, U.S. Senator From Mississippi 

Mr. Chairmcm, first, let me thank you for holding these hearings and for your 
invitation to appear before the committee. These hearings address an extremely im- 
portant new approach to using a vex^y valuable new technology. 

This approacn to the commercialization of satellite information called for in the 
Land Remote Sensing Commercicdization Act, Public Law 98-365, is a bold experi- 
ment which I believe will yield handsome benefits for the Nation. I have a special 
interest in this effort because my State of Mississippi will be a pioneer in the devel- 
opment of commercial products and services. In this regard, I am especially proud to 
introduce to you Dr. Diivid Murphree, the President of the Mississippi Institute for 
Technology Development, who wHL testify at today's hearings. The Mississippi Insti- 
tute for Technology Development is a private, non-profit corporation in Mi^issippi 
established to join the talent in our universities, in our government institutions, and 
private business in an effort to create new job-creating ventures in applied research. 

One such venture is the National Center for the Commercial Development of 
Sp£u;e Remote Sensing. This center was established as the result of successmlly com- 
peting for a contract with NASA in their space commercialization program. The 
center will establish a partnership between industries, universities, NASA and 
other government organizations to support commercial applications. It is the pur- 
pose of this center to develop commercicdly profitable applications. 

I am very proud that a Mississippi organization will have this opportunity to par- 
ticipate in the commercialization of this new technology. Dr. Murphree is putting 
together an energetic and creative team of scientists and technicians to join an ex- 
citing existing community of outstanding space scientists. 

I want to commend you and the committee for your leadership in this field. You 
will have my support in this work, and I of course, respectfully request that the 
committee keep me informed of the progress made under this new legislation. 
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Senator Gorton. Our first panel consists of Dr. Bishop, Dr. Tilford, 
and Mr. Frederick. If they will step forward. And I need to inform 
them and the rest of the people here in the conmiittee room today that 
the Senate will vote on cloture on the textile bill at approximately 10:00 
o'clock, which will disrupt this hearing. 

As a result and because we have some nine witnesses, we will ask 
each of these witnesses and the ones who follow them to limit their 
remarks to 5 minutes each. We have your written statements and they 
will be included in the record as if read in full. If you can summarize 
them for us under the circumstances today, we would be greatly ap- 
preciative. 

With that. Dr. Bishop, you are first on the list. You may proceed. 

STATEMENTS OF DR. WILLIAM P. BISHOP, ACTING 
ASSISTANT ADMINISTRATOR FOR THE NATIONAL 
ENVIRONMENTAL SATELLITE, DATA, AND INFORMATION 
SERVICE, NATIONAL OCEANIC AND ATMOSPHERIC 
ADMINISTRATION, DEPARTMENT OF COMMERCE; DR. 
SHELBY G. TILFORD, DIRECTOR, EARTH SCIENCE AND 
APPLICATIONS DIVISION, OFFICE OF SPACE SCIENCE AND 
APPLICATIONS, NATIONAL AERONAUTICS AND SPACE 
ADMINISTRATION; AND DOYLE FREDERICK, ASSOOATE 
DIRECTOR, VS. GEOLOGICAL SURVEY; ACCOMPANIED BY 
ALLEN H. WATKINS, CHIEF, EROS DATA CENTER, SIOUX 
FALLS, SD 

Dr. Bishop. Thank you, Mr. Chairman and members of the com- 
mittee. 

I am entirely pleased to be here today. I am pleased not just to be 
here with supporters of the program, but pleased to be here after all 
the hard work by the Congress and the Administration over the last 
year to report that we have made some substantial progress, as both 
Senator Gorton and Senator Pressler said. 

I will summarize my written remarks very briefly. Just a matter of in- 
troduction here. Titles II and III of the law provided that we sign a con- 
tract with private sector operators to operate the existing system and to 
provide a new system. That was done on the 27th of September with 
EOSAT. There are three parts to that contract: one that provides for 
the operation of LANDS AT 4 and 5; another part that provides for the 
development and delivery of two satellites in a ground system with 
slightly enhanced capabilities of both; and the third part that provides 
for the marketing by EOSAT of the data from all of the LANDSAT's. 

I believe this contract meets the tests of the law regarding the non-dis- 
criminatory data access, national security, international obligations, and 
of course budgetary requirements. 

Title IV of the act requires the Secretary of Conraierce — and he has 
delegated that to NCAA — to license any private sector operator of a 
commercial system. Yesterday I approved the draft regulations for 
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release to the Federal Register. They have been through the DOD and 
a lot of other interested parties for comments before their release to the 
Federal Register. 

They will go to the Department of Commerce and 0MB for ap- 
proval. I do not expect much difficulty there. And then there will be 60 
days for public comment. So we have a draft. Those regulations are 
largely procedural, because we feel the act laid out quite explicitly and 
quite well the substantive requirements. 

Title IV requires a number of agencies, including the Department of 
Conraierce, to carry forward an aggressive R&D program. We are con- 
sidering a number of things, including a research institute jointly with 
the Department of Interior at the archive, some cooperative institutes 
with universities, working with NASA on a number of global science 
problems, and finally, working with NASA and other agencies on the 
polar platform of the Space Station as a major next step in remote 
sensing. 

Title VI of the act, as both Senators Gorton and Pressler mentioned, 
required that the Secretary of Commerce establish a national archive. 
We have had discussions between NOAA and the USGS of the 
Department of the Interior and have reached an "in principle" 
agreement on how we will do that and who will do that. 

And as Senator Pressler said, we decided that the EROS Data Center 
in Sioux Falls is an appropriate place for such an archive because it in 
principle already exists there. We will also reach some tentative agree- 
ments with SPOT Image on making data from SPOT available for our 
national archive, and later this week we will be working on the details 
for what. 

Mr. Chairman, thank you for the opportunity of being here. I am 
available for questions now or later, at your pleasure. 

[The statement follows:] 
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Statebient of William P. Bishop, Aciing Assistant Adbonistrator for the 
National Environmkntal Satellitb, Data, and Informaiton Service, NOAA 

Mr. Chairmcm and Members of the Subcommittee, it is a pleasure to testify here 
today on the implementation of the Land Remote Sensing Commercialization Act, 
PL 98-365, by the Department of Commerce. We have made significant progress in 
all the key areas of me Act: the conclusion of a contract with the Earth O^bserva- 
tions Satellite Company (EOSAT); tibe development of proposed regulations for li- 
censing private remote sensing space systems; the development of plans for estab- 
lishment of a national land remote sensing data archive in coi^unction with the De- 
partment of the Interior, and our Earth science research efforts including prepara- 
tion of the joint NOAA-NASA Remote Sensing Research and Development Report. I 
wiU briefly summarize each of these activities. 

B06AT contract 

On September 27, 1985, the Department of Commerce and EOSAT (a joint venture 
partnen^p of RCA and Hughes Aircraft Company) signed a contract covering ac- 
tivities authorized by Titles 11 and m of Pub. L. No. 98-365. Under the Title 11 ac- 
tivities of the contract, EOSAT is to operate Landsats 4 and 5 for their anticipated 
lifetime at a cost to the Government similar to the Government's projected cost for 
such operation, and to market Landsat 1-5 data at EOSATs expense. 

Under the Title m portion of the contract, EOSAT, in return for the Govern- 
ment's payment of a fixed price of $250 million, is: 

to design, develop and construct Landsats 6 and 7; to integrate and provide 
launch support for Landsats 6 and 7; and, to provide a ground system that wiU 
operate Landsats 6 and 7 and process data from these spacecraft; 

to operate and m«int,ain all aspects of the Landsat 6 and 7 systems, including 
any improvements that EOSAT may make, at EOSATs expense; 
to market the data from Landsats 6 and 7 at EOSATs expense; and 
to provide various technical and administrative reports, and 7 systems at 
EOSAT expense; 
EOSAT will be entitled, from the date of the contract award, to all proceeds from 
the sale of Landsat data to private purchasers, foreign governments and federal 
agencies, as well as payments by foreign ground stations for access to data. 

Satellite hardware wiU continue present capabilities with some significant im- 
provements in sensor capabili^ and life expectancy. Landsat 6 is scheduled for 
launch in December 1988, and Landsat 7 when Landsat 6 nears the end of its life- 
time. Both launches will be on the shuttle and funded by NOAA. 

In addition, there are special contract provisions related to limiting government 
liability under the contract up to the amounts di>ligated on the basis of the amounts 
appropriated and obligated form 1985/86 throu^ 1989; EOSATs obligations to 
honor existing memoranda of understanding with foreign ground stations; and 
EOSATs right to terminate data marketing for the various spacecraft and operation 
of Landsat 6 and 7 based on EOSATs accumulated revenues. EOSAT is required to 
provide data for the national remote sensing archive and to comply with national 
security requirements. 

In light of the complexities of the Landsat program, I believe the contract is a 
nugor accomplishment 

UCENSING OF PRIVATB REMOTE SENSING SPACE STSTEMS 

Responsibility for implementation of the licensing provisions in Title IV of the 
Act has been delegated from the Secretary of Commerce to the Administrator of 
NOAA. During the past year, NOAA has drafted proposed regulations to establish 
the process for licensing operators of private land remote-sensing space systems 
under Title IV. These regulations wiU be submitted to 0MB shortly. All the rele- 
vant Federal agencies and a number of Congressional staff members were consulted 
in the process of developing these regulations to ensure their consistency with ongo- 
ing activities and other related regvdations (i.e., commercial launch vehicle licens- 
injrt. 

The Act itself sets forth detailed criteria for licensing dedsions, and we found 
that, for the most part, further refinement by regulation would not be necessary or 
useful. In some cases where the Act is not spednc, for example with respect to na- 
tional security considerations, we found, after consultations with the Department of 
Defense, that further refinement was not feasible. Decisions are dictated by the cur- 
rmmt state of a technology which is changing rapidly and must be made on a case-by- 
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As a result, the regulatioiis are essentially procedural. They set forth who must 
apply for a license, where to send an application, what information the application 
must contain, how Federal review wiU be coordinated, and how license conditions or 
restricticnis wiU be enforced. The informational requirements are keyed to what we 
believe are the three major interests of the Act: preserving national security, fulfill- 
ing international obligations, and ensuring that unenhan^d data generatod by a li- 
censed system will be distributed on a non-discriminatory basis. Eaaentially what is 
required is an adequate basis to make the required written findings that these inter- 
ests are fiilly protected. 

FUTURE FEDERAL RESEARCH AND DEVELOPBfENT IN REMOTE SENSING 

Title V of the Act directs the Secretary to conduct a continuing program of re- 
search in applications of remote sensing, monitoring of the Earth and its environ- 
ment, and development of technology for such monitoring. In carrying out this pro- 
vision, we are working closely with NASA in a number of areas including operation 
of our current satellite systems and date centers; development of the next genera- 
tion satellites to continue our operational mission, including the research and devel- 
opment in both sensors and system and in date applications; and plans for exploit- 
ing tiie planned Space Stetion, specificaUy the polar platforms which we believe will 
provide exciting new capabilities and important efficiencies in operations for the 
nation. 

NOAA also is looking at support for university research. We currently work with 
various cooperative institutes with major universities in atmospheric and ocean 
remote-sensing. In addition, we are working with the EROS Date Center near Sioux 
Falls, SD in ite plans to establish a research institute co-located with the archive 
mandated by PL 98-365. 

NATIONAL LAND REMOTE SENSING ARCHIVE 

We are in the final stages of negotiating an agreement with the Department of 
the Interior, U.S. Geologic Survey (USGS), to establish at the EROS Date Center 
the National Land Remote Sensing Archive as directed under Title VI of the Act 
Dr. Calio, the NOAA Administrator, and Mr. Ptek, the Director of USGS, met and 
agreed in principle on the archive plan. NOAA will continue to provide funding, 
with responsibility shifting over time, to USGS. NOAA and USGS will establish an 
advisory committee to assist in the definition of the basic date set and development 
of archival policies. NOAA has already had discussions with EOSAT regarding pro- 
vision of date for the archive. The contract with EOSAT provides for Landsat date 
to be made available for the archive consistent with the Act In addition, NOAA has 
had discussions with SPOT Image concerning provision of date firom the French sat- 
ellite system under similar conditions. 

JOINT NASA/NOAA report ON REMOTE SENSING RESEARCH AND DEVELOPMENT 

Pursuant to Title V of the Act, NASA and NOAA are preparing a draft report on 
remote sensing research and development applied to the Earth and ite environment 
The report will be submitted to the Congress by January 31, 1986. In addition to 
NOAA and NASA, contributions were made and the report reviewed by the Depart- 
mente of Agriculture, Defense, Energy, Stete, and the Interior, the National Science 
Foundation, and the Agency for International Development. The report represente 
the first nu^r step in preparing a national plan for research and development in 
Earth (land, oceans, and atmosphere) remote sensing. 
The report contains a discussion of: 

the remote sensing missions of the Federal agencies; 

the relationship between NASA and NOAA and between Government agen- 
cies and the private sector, 

ongoing research and development in Earth remote sensing in the Federal 
Government; 

the stete of our knowledge of the Earth, gaps in our scientific understanding, 
and current limitetions to our applications of remote sensing; 

measurement objectives finom space that would help fill the above gaps and 

limitetions; and 

proposed Earth remote-sensing plans of NASA and NOAA. 

The next biennial report, due in July 1987, wiU contain the national plan for 

Earth remote sensing. It wUl be based upon analyses of material gathered for this 

report, definitions of Federal agency requirements, and the recommendations of the 
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Senator Gorton. Dr, Bishop, wc thank you- And wc win go forward 
now to Dr. Tilford. 

Dr. TfLFORD. Thank you, Mr. Chairman, members of the subcom- 
mittee. 

I am pleased to be here today to discuss Public Law 98-365. As I un- 
derstand it, the primary purpose of the act is intended to commercialize 
civil land remote sensing space systems, and that competition by the 
Government with such commercial operations should be avoided. It is 
also clear that it is the policy of the United States that civilian un- 
enhanced remote sensing data should be made available to all potential 
users on a non-discriminatory basis. 

The act also attempts to ensure that the Federal Government, in par- 
ticular NASA and NOAA, will continue and enhance a ccxnprehensive 
program of research and development of advanced remote sensing tech- 
nology in order to improve and expand both the United States' 
capability for remote sensing from space and the application and utiliza- 
tion of such capabilities. 

NASA is pursuing these intended purposes and policies of the act 
We have recently completed, in a joint effort with NOAA, the final 
draft of elements that will lead to a comprehensive integrated national 
plan on research and development activities of the Federal agencies as 
required by title V of the act. 

This first submission, however, does not yet contain the recommenda- 
tions of the Earth System Science Committee, whose report will be 
available in 1986. Nor does it address the future interactions between 
the Federal Government and the private sector. This latter issue is 
being reviewed by the NASA Space Applications Advisory Committee 
and, hopefully, in the near future by the Space Applications Board of 
the National Research Council. 

We have continued and enhanced the administration's program of 
remote sensing research and development, within available resources, 
and have been exploring potential cooperative arrangements with the 
private sector. In accordance with the provisions of section 501, we are 
undertaking major selected remote sensing research programs that are 
aimed at maintaining U.S. worldwide leadership in civil remote sec 

The program includes sensor development, basic research, 
development and cooperative applications/research 

^elopment is focused on the development of the f ip 
observing systems, including the Shuttle Imaj 
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which uses area array detectors and an advanced imaging radar program 
for use on the shuttle and subsequently on the proposed polar orbiting 
platform component of the space station. 

The techniques developed and validated by NASA-supported scien- 
tists will become, we believe, the routine methods for the sophisticated 
analysis of space obserations in the 5 to 10-year time frame and will 
provide an enhanced commercial market for such data. 

While we concur completely with the policies of the act, in pursuing 
these activities we have occasionally run into what appears to be in- 
consistencies in the provisions of the act. Under section 502 and 503 of 
the act, we have recently completed the sale of the Large Format 
Camera experimental data to Martel Laboratories of St Petersburg, FL. 
Nevertheless, the provisions of section 502 as currently worded and 
interpreted hamper the Federal Government in providing access to ex- 
perimental data to non-Government funded research and development 
and user communities in a timely fashion. 

NASA believes that it is very important to all potential users of land 
remote sensing experimental data that the research and development 
community have an early opportunity to evaluate the quality and poten- 
tial of such data. Such analysis typically requires a minimum of two to 
four years after the data become available to investigators. 

The GEOSAT committee in particular has taken a position that data 
from experimental remote sensing programs are typically of an ad- 
vanced type, with such limited coverage — for example, a single shuttle 
flight^that to consider them in competition with an owner-operator of 
the LANDSAT system is technologically inappropriate. It is interesting 
that in our efforts to sell the first set of experimental data under the act 
we received only one proposal, even though 26 companies had ex- 
pressed interest originally. 

In our exploration of cooperative research and development activities 
with the private sector under section 501 of the act, we have run into 
what we believe is an inconsistency between title V and some of the in- 
tended purposes and policies of the act. The definition of "non- 
discriminatory basis" in section 104 states: "without preference, bias, or 
any other special arrangement, except on the basis of national security." 

This takes into account the need for special arrangements based on 
national security concerns, but does not address the possibility for spe- 
cial arrangements to ensure the continuation of Federally funded 
research and development activities. 

However, in section 501(a) NASA is directed to conduct such 
research and development in cooperation with other Federal agencies 
and with public and private research entities which will foster such 
cooperation, section 104 limits the scope of arrangements that we might 
enter into with the private sector if the data must be sold to all poten- 
tial users, including the research and development partner, on a non- 
discriminatory basis. 

This also further complicates those international experiments where 
foreign partners are collaborating with us in instrument developments 
which result in combined data access to both parties. 
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We have embarked on a program that endeavored to implement the 
provisions of the act where NASA activities are concerned. However, 
we are concerned about the complexities involved in the release of ex- 
perimental data to non-Government Amded users and the potential 
limiting of research and development arrangements that can be made 
with a private sector system operator or an international partner based 
on the definition of "nondiscriminatory basis." 

Thank you, Mr. Chairman. I will be pleased to attempt to answer any 
questions you might have. 

[The statement follows:] 
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STATEMENT OF DR. SHELBY G. TILFDRD, DIRECTOR, EAKIH SCIENQ: AND APPUCATIONS 
DIVISION, OFFICE OF SPACE SCIENCE AND APPUCATIONS, NASA 
Mr. Chairman and members of the Subcommittee. 

I appreciate the opportunity to appear before the 
Subcommittee today to review the implementation of the 
"Land Remote-Sensing .Commercialization Act of 1984". NASA 
understands that the primary purpose of the Act is 
intended to commercialize civil land remote-sensing space 
systems that properly should be operated by the private 
sector and that competition by the Government with such 
commercial operations should be avoided. It is also clear 
that it is the policy of the United States that civilian 
unenhanced remote-sensing data should be made available to 
all potential users on a nondiscriminatory basis. The Act 
also attempts to ensure that the Federal Government (in 
particular NASA and NCAA) will continue and enhance a 
comprehensive program of research and development of 
advanced remote-sensing technology in order to improve and 
expand both the United States capabilities for 
remote-sensing from space and the application and 
utilization of such capabilities. 

NASA is pursuing these intended purposes and policies of 
the Act. We have recently completed, in a joint effort 
with the Department of Commerce, the final draft of 
elements that will lead to a comprehensive integrated 
National plan on research and development activities of 
the Federal Agencies as required by Title V of the Act. 
This first submission, however, does not yet contain the 
recommendations of the Earth System Science 
Committee, whose overview report will be available in 
January 1986 and the final report in late 1986. This 
first joint report also does not treat the future 
interactions between the Federal Goverment and the the 
private sector. This latter issue is being reviewed by 
the NASA Space Applications Advisory Committee and, 
hopefully, in the near future by the Space Applications 
Board of the National Research Council. These issues and 
a comprehensive set of milestones will be incorporated 
into the next biennial report to be submitted in July 
1987. 

We have also recently released the first experimental data 
obtained since the passage of Public Law 98-365 (from the 
first shuttle flight of the Large Format Camera) to the 
private sector through the sale of the data "en bloc" 
through a competitive process. We have also continued and 
enhanced the Administration's programs of remote-sensing 
research and development, within available resources, and 
have been exploring potential cooperative arrangements 
with the private sector. 

In accordance with the provisions of Section 501 (Title V, 
Research and Development) we are undertaking major 
selected remote-sensing research programs that are aimed 
at maintaining United States worldwide leadership in civil 
remote-sensing. These programs include basic research. 
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development of new technologies and techniques and 
applications oriented investigations. We are currently 
conducting research in a wide variety of areas of 
relevance to the commercialization of the Landsat system. 
These activities are conducted under the Environmental 
Observations & Solid Earth programs. The program includes 
sensor development, basic research, technique development 
and cooperative applications/research studies. 

Sensor development is focused on the development of the 
future generations of land observing systems. The Shuttle 
Imaging Spectrometer Experiment (SISEX) uses area array 
detectors to provide comprehensive spectral and spatial 
information. SISEX is planned to fly on the shuttle in 
1991. Work continues on linear array solid state detectors 
which are also candidates for use on future Earth 
observing satellites. 

We are also developing an advanced imaging radar for use 
on the shuttle and the proposed polar orbiting component 
of the space station. Other areas of activity include 
advanced laser radars (lidars) and digital topography 
using radar or lidar. 

Precursor versions of the spacecraft instruments which 
operate from aircraft are used in ongoing research 
programs and to develop algorithms for use by the more 
advanced spaceborne instruments. We are also making 
extensive use of the operational weather and land 
remote-sensing satellites, often in conjunction with the 
experimental airborne sensors. In this arena there is a 
strong merging of the goals of basic research and applied 
studies. The techniques developed and validated by NASA 
supported scientists will become the routine methods for 
the sophisticated analysis of space observations in the 
five to ten year time frame. For example, the thematic 
mapper, with its 30 meter resolution, requires more 
sophisticated analysis methods to take advantage of the 
added information content of these observations. 

NASA continues to engage in cooperative programs with 
private sector enterprises where appropriate. The 
increasingly sophisticated user community is prepared to 
assimilate the new analytical techniques and new sensors 
developed by NASA into their programs, often providing 
essential ground truth and regional expertise in return. 
We find this to be a most satisfactory way to conduct our 
programs. 

While we concur completely with the policies in the Act, 
in pursuing these activities we have occasionally run into 
what appears to be inconsistencies in the provisions of 
the Act. We are also concerned about provisions that 
appear to restrict the ability of the Federal Government 
to permit data from experimental programs to be made 
available to the general public. 
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Under Sections 502 and 503 (Title V) of the Act, as 
indicated above, we have recently completed the sale of 
the Large Format Camera (LFC) experimental data to Martel 
Laboratories of St. Petersburg, FL. Martel will market 
the data worldwide on a nondiscriminatory basis. We 
recognize that Congress's main concern about the use of 
experimental data is based on avoiding competition with 
private sector activities and we concur with this policy. 
Nevertheless, the provisions of Section 502 as currently 
worded and interpreted, hamper the Federal Government in 
providing access to experimental data to the 
non-government funded research and development and user 
communities in a timely fashion. In some cases, these 
data may not have economic value. NASA believes that it 
is very important to all potential users of land 
remotely-sensed experimental data that the research and 
development community have an early opportunity to 
evaluate the quality and potential of such data. 

Such experimental data typically requires a miniminum of 
two to four years after the data become available to the 
investigator to evaluate and understand the potential for 
such data. The GEOSAT Committee in particular has taken a 
position that data from experimental remote-sensing 
programs are typically of an advanced type, with such 
limited coverage(one flight on the shuttle), that to 
consider them in competition with an owner/operator of the 
Landsat system is technologically inappropriate. They 
further feel that it is important for the knowledgeable 
end-user community to assess the potential use of the 
experimental data as an important step in evaluating the 
ongoing development of satellite remote-sensing. The 
provisions of Sections 502 and 503, of course, go far 
beyond the Landsat system. It is interesting, however, 
that in our efforts to sell the first set of experimental 
data under the Act we received only one proposal even 
though 26 companies had expressed an interest. The one 
proposal was submitted by Martel Laboratories. It was 
responsive and valid, but had a very low price ($100) for 
the film. 

The indications are that Martel was uncertain about the 
commerical value of the experimental film data because of 
the limited coverage, the up-front investment required, no 
completed evaluations of the quality of the data; and the 
fact that the Government had already established a low 
price for the film products and had eroded the market to 
some degree in releasing it to cooperative experimenters 
through the EROS Data Center. NASA has instituted a 
policy that such data will be made available only to 
Federal Goverment funded research efforts and that such 
data cannot be used or reproduced for any commercial 
applications. The EROS Data Center, however, has provided 
these data to any researcher requesting such data, at 
cost, with the provision that these data will not be used 
for any commercial application. It is probable that 
elements of Martel 's concerns will apply to other 
experimental data. 
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In our exploration of cooperative research and development 
activities with the private sector under Section 501 
(Title V) of the Act we have run into what we believe is 
an inconsistency between the Title V and some of the 
intended purposes and policies of the Act. The definition 
of "nondiscriminatory basis" in Section 104 (DEFINITIONS) 
states "... "without preference, bias, or anyother special 
arrangement (except on the basis of national 
security)...", this takes into account the need for 
special arrangements based on national security concerns/ 
but does not address the possibility for special 
arrangements to ensure the continuation of Federally 
funded research and development activities. However, in 
Section 501(C) NASA is directed to conduct such research 
and development in cooperation with other Federal Agencies 
and with public and private research entities (including 
private industry, universities. State and local 
governments, foreign governments, and international 
organizations) and to enter into arrangements (including 
joint ventures) which will foster such cooperation. But 
Section 104 limits the scope of arrangements that we might 
enter into with the private sector if the data must be 
sold to all potential users including the research and 
development partner on a nondiscriminatory basis. This 
also further complicates international experiments where 
foreign partners are collaborating with us in instrument 
development which results in combined data access for both 
parties. In these cases both sides would be expect ng to 
have these research data sets available to investigators 
in the United States and abroad and to the general user 
community. In future NASA remote-sensing activities from 
Shuttle flights, and the Space Station polar platform, we 
anticipate difficulties in the distribution of 
experimental data. 

In conclusion, Mr. Chairman, NASA believes that the 
purposes and policies of the "Land Remote-Sensing 
Commercialization Act of 1984" are very clear, as in the 
mandate under Title V, but there is an inconsistency. We 
have embarked on programs that endeavor to implement the 
provisions of the Act where NASA activities are concerned. 
We are concerned about the complexities involved in the 
release of experimental data to non-government funded 
users and the potential limiting of research and 
development arrangements that can be made with a private 
sector system operator or an international partner based 
on the definition of "nondiscriminatory basis". 

Thank you Mr. Chairman. I will now be pleased to answer 
any questions the Subcommittee may wish to ask. 
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QUESTIONS OF THE MINORITY AND THE ANSWERS 
Land Remote Sensing Commercialization Act 

Question 1: Could you please give NASA's view of the 
definition of roles and responsibilities for remote sensing 
research and development as specified by the Act? How does NASA 
carry out this section? 

Answer 1: In NASA's view, the Act Is very clear In 
directing the Administrator of NASA to continue to enhance remote 
sensing research and development. The Act specifies that we will 
conduct experimental space remote sensing programs, develop 
remote sensing technologies and techniques, and conduct such 
research and development In cooperation with other Federal 
agencies and with public and private research entitles. The 
Secretary of Commerce Is directed to conduct a continuing program 
Into research In applications of remote sensing, monitoring of 
the Earth and Its environment and the development of technology 
for such monitoring. In addition, other Federal agencies are 
authorized and encouraged to conduct research and development on 
the use of remote sensing In fullfllment of their missions. 

In accordance with the provisions of the Act, NASA Is 
undertaking major selected remote sensing research programs aimed 
at maintaining United States worldwide leadership In remote 
sensing. These programs Include basic research, development of 
new technologies and applications oriented programs. This Is 
accomplished primarily through our land processes program that 
seeks to understand the state of the Earth's surface. Its 
variation with time, and the processes that control these 
variations. 

These research activities are carried out by NASA and 
university scientists working under the guidance of discipline 
oriented programs. The research areas are geology, hydrology, 
blogeochemlcal cycles and remote sensing science. Program 
planning Is carried out by panels of NASA and university 
scientists under the direction of NASA managers and In 
coordination with the National Academy of Science and the NASA 
Advisory Council. Research Is subjected to rigorous peer review 
prior to Initiation. While the NASA staff has considerable 
expertise In these wide ranging areas, the breadth and diversity 
of the university community Is particularly Important to the long 
term success of the program. 

The link between scientific research and applications Is 
maintained through a continuing dialog with current 
non-government users as well as those segments of the government 
which are Involved In applied uses of the data. Current examples 
Include a laser altimeter study of forest timber volume and 
blomass, development of techniques for Identification of mineral 
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Species, development of techniques for digital topographic 
mapping with synthetic aperture radar, and development of methods 
to estimate the productivity and carrying capacity of pastoral 
ecosystems such as the African Sahel. Strong links and 
cooperative programs are maintained with International bodies 
such as the Food and Agriculture Organization (FAO), the United 
Nations Environment Program (UNEP), the World Meteorological 
Organization (WMO) and the World Bank. 

Question 2: In your statement, you provide an 
accounting of the sale of the Large Format Camera experimental 
data. Based on your experience with this sale, should the 
distribution and sale of experimental data receive different 
treatment? Could this be done In such a manner to avoid 
competition with EOSAT? Traditionally, how did NASA distribute 
"experimental data"? 

Answer 2: We believe that the distribution and sale of 
experimental data should receive different treatment than that 
provided by the Act. We also believe that this can be done in 
such a manner as to avoid competition with EOSAT. The very 
nature of experlmentaJ data with Its limited coverage, uncertain 
quality, and normal distribution to government sponsored 
researchers appears to limit its commercial value. 

Prior to the Act, NASA distributed experimental data 
through two sources. One of these was through the EROS Data 
Center (EDC) in Sioux Falls, South Dakota. All experimental 
Landsat data and aerial photography, for Instance, was 
distributed through EDC. Data of a pure scientific nature was 
distributed through the National Space Science Data Center at the 
Goddard Space Flight Center. 

Question 3: A basic assumption of the Act is that there 
will be a continued Federal remote sensing R&D program. As a 
matter of fact, the Committee anxiously awaits the National Plan 
for Remote Sensing R&D and hopes the final submission 
significantly Improves upon the quality of the original draft. 

How does NASA Intend to comply with the R&D mandate 
Included in the Act? Does NASA Intend to do "generic Instrument 
research" or specific Instrument research? How does NASA propose 
to insure the transfer of new remote sensing technologies to the 
commercial sector? 

Has EOSAT ever approached NASA with a remote sensing R&D 
shopping list? With the termination of the multi-linear array 
(MLA) program, is the remote sensing Industry facing a possible 
technology gap as well as a data gap? 

Answer 3: NASA is continuing its research and 
development programs in remote sensing. Our program encompasses 
technology development, basic research and analytic technique 
development. For example, the Spaceborne Imaging Radar Program 
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encompasses all of the above listed elements In that the program 
is developing distributed array technology, advancing basic 
research in understanding microwave remote sensing and expanding 
the scientific use of these sensors through techniques and 
applications oriented investigations. Similarly, in the visible 
areas of the spectrum, we have initiated multiple remote sensing 
development programs including laser radars (lidars) and two 
major programs involving the development of a sensor using 
advanced area arrays of detectors while continuing to support the 
technology development and testing of linear arrays. 

In the area of instrument research, NASA is conducting 
both generic and specific instrument research, I believe the 
basic research being conducted to develop and demonstrate a short 
wave infrared linear array is generic to land remote sensing 
(especially applicable to Landsat type sensors) while our 
instrument development under the SISEX effort is aimed at 
providing a scientific research tool which can evolve into an R&D 
instrument for the Space Station polar platform. In fact, the 
basic techniques and technologies being developed could be 
applied to a variety of tailored instrument designs. 

To effect the transfer of NASA developed technology, the 
Office of Commercial Programs has been established. One of its 
missions is to provide assistance in the commercialization of 
NASA developed technologies. Perhaps the most signf leant 
contribution by the Earth Science and Applications Division will 
be the development and demonstration of the use of the variety of 
remote sensing systems currently underway within our programs, 

EOSAT has approached NASA with suggestions for 
cooperative instrument development and with a description of an 
Advanced Landsat System which requires some R&D in focal planes 
and spectral filter design and fabrication. We are currently 
studying the cooperative venture proposal. In addition, we are 
expecting a comprehensive review of and recommendation for the 
future interactions between the Federal Government and the 
private sector to be provided by the NASA Space Applications 
Advisory Committee and hopefully in the near future by the Space 
Applications Board of the National Research Council, 

NASA has terminated its development of a Shuttle 
instrument based on an MLA focal plane. We are continuing the 
development of the linear array technology and expect to begin 
testing some devices in FY 86, In addition to the linear array 
development, we are actively developing the next generation of 
electro-optical detectors, i,e,, the area arrays for use in an 
imaging spectrometer. Based on the successful demonstration of 
these two technologies, the U,S, remote sensing commercial sector 
will have technology available to it which exceeds that possessed 
by any of its foreign competitors. 

Question 4: At this point in time, can NASA specify any 
required technical amendments that could improve implementation 
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of the Act, minimize any adverse effect on the research 
community, as well as facilitate commercialization? In what 
ways, if any, has the Act affected NASA's Space Station 
negotiations or remote sensing applications in the Shuttle? 

Answer 4: The following are provisions of the Act that 
NASA believes would be improved by technical amendments. The 
definition of "non-discriminatory basis" in section 104(3) (A) 
does not address the need for special arrangements to ensure 
continuation of federally funded research and development 
activities which are a major part of the Act. This is 
inconsistent with provisions of Title V and can be alleviated by 
inserting at the third line of 104(3)(A) after "section 607" the 
following phrase: "or federally funded research and development 
activities." As currently written, section 502 hampers the 
Federal government in providing access to experimental data. 
This problem can be easily corrected by changing the "or" in the 
next to the last sentence in section 502 to "and". Lastly, the 
provision of section 603 concerning the prohibition against 
reproduction or dissemination of unenhanced data by the purchaser 
may impact the publication of articles containing unenhanced data 
in scientific journals and government technical reports. In this 
case it should be made clear that this section does not apply to 
Title V. 

NASA's Space Station negotiations are in such an early 
stage that the potential impact of the Act on these negotiations 
has not been assessed. The potential impact of the Act on remote 
sensing applications of the Shuttle is largely associated with 
distribution of experimental data and with possible international 
complications where foreign partners are collaborating with us in 
instrument development but combined data sets must be handled on 
a non-discriminatory basis. 

Question 5: Based on the proposed EOSAT rate structure, 
what will be the effect on NASA's acquisition of Landsat data? 
What is the current NASA budget for the data acquisition? How 
will the reduction in available data to NASA affect NASA 
researchers? 

Answer 5: The EOSAT rate structure will have a major 
impact on NASA's acquisition of Landsat data. The Thematic 
Mapper Investigators program was set up through an Announcement 
of Opportunity process in 1984. The program was designed to 
complete our understanding of the value and importance of the 
thematic mapper data and to assist in our planning and design of 
future remote sensing systems. At the present time, based on 
the data costs agreed to earlier by NOAA, there is approximately 
$250,000 available to acquire the remaining 700 Landsat scenes 
required by the investigators. The EOSAT rate structure, 
however, would require $3.5 million in data acquisition costs to 
maintain the current program. Since the Principal Investigators 
have been selected and funded and there are no additional dollars 
available in the current NASA budget for increased data costs, we 
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are currently looking at how to reduce this important 
Investigations program to one tenth of the investigators 
originally selected. This will reduce the objectives of the 
program and its value to future programs. We expect that such 
reductions will also impact the development of future commercial 
markets for remotely sensed data. 

Question 6: Several witnesses have identified the 
importance of remote sensing applications research. What 
activities are currently planned in this area by NASA? What 
future applications research will be pursued by NASA? Does the 
emergence of a commercial remote sensing industry negate the need 
for Federal government applications research? 

Answer 6: NASA is continuing a vigorous research and 
analysis program in the area of Earth remote sensing. While the 
major thrust of this program is in support of NASA's scientific 
study of the Earth as a coupled land -ocean-atmospheric system, 
much of the work is of potential benefit to future applications. 
The successes of the past applications oriented studies are 
demonstrated by the existence of a strong and continuing demand 
for satellite data for operational government programs and the 
viability of the "value added" private organizations. NASA 
supported efforts will address the most challenging aspects of 
utilization of satellite data such as high spectral and spatial 
resolution visible and infrared observations, bidirectional 
reflectance observations and multi-sensor observation using radar 
and optical systems and sophisticated computer models. NASA is 
currently conducting research in sensor development, technique 
development and cooperative applications/research studies. The 
major disciplinary areas involved are terrestrial ecosystems, 
hydrology and geology. The current program extensively uses 
Landsat data and NOAA operational satellite sensors as well as 
data from airborne sensors and experimental sensors flown on the 
Shuttle. In this broad program the term applications research is 
not assigned to a particular element but is a diffused effort 
throughout the program. 

Future applications research will be aimed at 
establishing new and improved techniques to meet the measurement 
objectives from space that specifically address a knowledge gap 
here on Earth. NASA's program will include the following 
instrument categories: passive, including imaging 
(visible/infrared, microwave, and radiation budget) sensor and 
sounder; active, including microwave sensors and lasers; and 
magnetic/gravity sensors. In addition, we must develop the 
capabilities to efficiently handle, interpret and apply the large 
volumes of data that will be derived from future remote sensing 
satellite programs. 

In recognition of the importance of remote sensing 
applications research, the Office of Commercial Programs at NASA 
has recently awarded a grant to the Institute for Technology 
Development to establish a Center for the Commercial Development 
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of Space Remote Sensing. The objective of this Center is to 
stimulate high technology remote sensing research of commercial 
interest. It is intended that this research will eventually lead 
to the development of new products and/or processes which will 
either have commercial potential or contribute to possible new 
commercial ventures and will enhance the market demand for 
remotely sensed data. 

In view of the above, it is clear that the need for 
Federal goverment applications research is not negated by the 
emergence of a commercial remote-sensing industry. 

Senator Gorton. Thank you. Dr. Tilford. 

Mr. Frederick. 

Mr. Frederick. Mr. Chairman, members of the committee: 

I am pleased to be here to talk about the Department of the Interior 
and the U.S. Geological Survey role in remote sensing, and especially 
those activities relating to Public Law 98-365. 

I have with me today Mr. Allen Watkins, who is the Chief of our 
EROS Data Center in Sioux Falls, SD, the principal activity of the U.S. 
Geological Survey involved. 

Senator Gorton. We would be happy to have him make a brief state- 
ment, too. 

Mr. Frederick. The U.S. Geological Survey has been involved in the 
LANDSAT program both as a user for its applications and as a partner 
in the distribution of data, early on with NASA and subsequently with 
NOAA. We continue to be involved in the remote sensing aspects, from 
the point of view of research in the applications and as it relates to 
geology, hydrology, cartography, and other earth science aspects. 

We also are involved in the data distribution, not only of the 
LANDSAT material but other satellite and aircraft data, out of our 
Sioux Falls, SD, facility. It might be helpftil for the committee just to 
review the capabilities at EROS Data Center, to put into perspective 
some of the activities that we will talk about in just a few minutes. 

Out of the EROS Data Center, we do archive and distribute aircraft 
data as well as LANDSAT data. Aircraft data distribution is a substan- 
tial part of our responsibilities for archive data distribution. That in- 
cludes USGS mapping photography, photography from the National 
High Altitude Photography Program, synthetic aperture radar data, as 
well as other information, both operational and experimental. 

The EROS Data Center, as well as other parts of the Geological 
Survey, is involved in remote sensing applications research, both in 
terms of the taking end of the business as well as the analytical tools 
for the use of remote-sensing data, along with other information re- 
quired for land remote-sensing kinds of decisionmaking — management 
of surface, the agricultural aspects, as well as geology and hydrology. 

We most recently are involved at the EROS Data Center, as well as 
other parts of the Geological Survey, in specifically looking at the pos- 
sibility of combining the earth remote sensing data with digital car- 
tographic data for specific decisionmaking. 
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We have made the decision recently to place our digital cartographic 
sales data base at Sioux Falls. We think that they are the appropriate or- 
ganization and it will combine these data with other information, for an 
essential data base for decisionmaking. 

The other parts of the Geological Survey, our National Mapping 
Division, Water Resources Division, and Geologic Division, are also in- 
volved in the research and applications end of remote sensing; specifi- 
cally, for use by our scientists and our operating program components. 

We also represent the Department of the Interior in the whole area 
of remote-sensing coordination and digital cartographic data 
coordination to assure that the data is readily available for the 
decisionmakers throughout the Department of the Interior and the 
other civilian Federal agencies. 

Now, specifically with respect to the implementation of the Land 
Remote Sensing Commercialization Act, we are involved in several com- 
ponents. Bill Bishop, a few minutes ago, mentioned the data archive 
and the research component. In addition to those, we do have an 
agreement with NOAA and EOSAT for continued support of the 
archiving and distribution of the LANDSAT data until such time as 
EOSAT has established their own processing and distribution capability. 

Presently, we are completing an MOU with NOAA for that purpose. 
NOAA will provide overall management policy. We will work with 
EOSAT on a day-to-day basis to assure that the distribution continues 
uninterrupted. 

As far as the archives are concerned, we have a tentative agreement 
with NOAA for establishing that archive at the EROS Data Center. Yet 
to be completed, would be the concept for operating policy, for data — 
the types of data to be included and the like. 

For the research part, we are inclined and talking to NOAA about 
establishing a research component at the EROS Data Center, colocated 
with the archive. It will involve our own researchers and we would 
expect that NOAA would include some of their own research 
capability. 

We specifically are concerned about making sure that industry, the 
academic community and State and Federal agencies, are involved in 
that process. 

That agreement is under consideration at the moment. 

In a related matter, we are talking about including the capability — at 
least we are exploring the feasibility of including at the EROS Data 
Center the capability — to handle the advanced high resolution 
radiometry data as a complement to the LANDSAT. 

Mr. Chairman, that finishes my brief statement. 

[The statement follows:] 
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Statement of Doyle G. Frederick, Associate Director, U.S. Geological Survey 

Mr. Chairman, I am pleased to be here to discuss the activities of the UJS. Geolog- 
ical Survey (USGS) and the Department of the Interior (DOI) as they relate to the 
Land Remote-Sensing Commercialization Act of 1984. 

The Geological Survey has long been a user of remotely sensed data in its pro- 
grams, and has played a significant role in the commercisdization process. The Act 
requires the Secretary of Commerce to establish a data archive and calls for contin- 
ued research and development by Federal agencies, including the USGS. To assist in 
meeting these requirements, the USGS will continue its role in the future develop- 
ment of remote-sensing technology. 

The USGS and DOI were among the first to recognize the potential of satellite 
land remote sensing (Landsat). We have contributed to the program by recommend- 
ing improvements to Landsat instruments, by producing and distributing data, by 
training numerous scientists inside and outside the Government in the uses i[ 
remote sensing, and by using remote sensing in our research and operational pro- 
grams. For these purposes, we created the Earth Resources Observation Systems 
(EROS) program in 1966 and established the EROS Data Center in Sioux Falls, 
South Dakota, in 1971. 

We continue to be vitally interested in remote sensing, because its use helps the 
Department and the USGS to be more efficient and knowledgeable in doing its jobs 
of managing the Nation's resources, understanding natural processes that affect the 
land, and understanding natural hazards and helping to mitigate their effects. It is 
also an invsduable tool in providing the Nation witib basic sources of information 
such as planimetric and thematic maps. 

The excellent capabilities of currently available remote-sensing instruments 
present a challenge to the earth-science community in the Government, the private 
sector, and academia. This challenge, to make full interpretation of the rich infor- 
mation content of the data, has not yet been fully met; and research within the 
earth-science community will continue. We also note that recent developments in 
computer technology have put enormous processing power within the reach of many 
more people; therefore, the potential for remote sensing to benefit the Nation is at 
an all-time high, and can be expected to continue to increase. These developments 
make the challenges in the arena of interpretive research even more important. 

The interests and involvement of the USGS and the DOI in the progress of remote 
sensing complements those of the National Oceanic and Atmospheric Administra- 
tion (NOAA). Just as we have found remote sensing to be a vsduable source of infor- 
mation for studying and managing the land, NOAA has found it to be vsduable for 
providing the Nation with information about the oceans and atmosphere. Our 
mutual interest has forged a strong partnership in continuing the development of 
remote sensing, and in maximizing the benefit derived from the Nations invest- 
ment in remote-sensing 83rsteins. This partnership will continue during the conmier- 
cifdization process. 

We plan to fiilly support NOAA and EOSAT through the EROS Data Center 
during the 2 to 3 year period of transition from Federsd to private operation of the 
Landsat S3rstem, in order to guarantee uninterrupted access to Landsat products 
until EOSAT has its data processing and distribution S3rstem operating. 

The Commercialization Act calls for the Secretary of Commerce to establish a na- 
tional archive of land remote-sensing data. NOAA and USGS are working together 
in planning the most cost-effective and most useful nationsd archive possible. The 
archive represents a rich resource for earth scientists, just as a good library does. 
USGS and NOAA both consider it important that the archive be put to the fullest 
possible use in the most costrefficient manner in order to realize the maximum ben- 
efit obtainable from the Nation's investment in developing the technology and pur- 
chasing the archive data. 

It has been the experience of many Federsd agencies that effective operation of a 
high-qu£dity archive depends on the intimate involvement of researchers who 
demand excellence from it. Therefore, we are discussing with NOAA the possibility 
of establishing a program that would be specifically linked to the archive; it would 
simultaneously advance our research objectives and help to guarantee the health of 
the archive. 

We are also discussing with NOAA and other Federal agencies the needs for re- 
petitive remotely sensed coverage of the United States and the rest of the world to 
be acquired for the archive. Emphasis would be placed on monitoring areas where 
natural processes and the impact of man have significantly altered the earth's sur- 
face. The sub-Saharan region of Africa is a specific exeunple; access to a record of 
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desertification may contribute to avoidance or amelioration of such problems in the 
future. 

USGS and NOAA are presently developing a Memorandum of Understanding to 
start the operation of the archive, by defining procedures for selecting data for pur- 
chase. Plans are also being made to place a core group of each agency's research 
staff at the archive. We also anticipate involving other researchers, both govern- 
ment and non-government, in research activities. 

We consider it exceptionsdly important to involve the broadest possible communi- 
ty in research to maximize the ability to the archive. We recognize that there are 
potential tensions between widespread access to the archive's data and EOSAT's 
commericial interests, but we feel that we can construct full research access to the 
archive in such a way that EOSATs data sales will actusdly be enhanced, through 
development of a larger user community. We want to express our appreciation to 
EOSAT for consulting freely with NOAA and USGS in this matter. 

The USGS is also working with NOAA to study the feasibility of establishing a 
capability at the EROS Data Cener to receive and process data from NOAA's polar- 
orbiting Advanced Very High Resolution Radiometer (AVHRR). This capability 
could provide geographically referenced AVHRR data within hours after satellite 
overpass to support operationsd land-management and other earth-science programs. 
This would relieve excessive demands placed on existing NOAA/ AVHRR reception 
and processing systems. These data could also be added to the nationsd archive, pro- 
viding yet another important t3rpe of remotely sensed data for globsd monitoring 
and resource assessment, and would provide coverage at much more frequent inter- 
vals than does Landsat. It is important to note that establishment of this activity 
could be carried out within available funds under current authority. 

In summary, I have presented a brief overview of the USGS participation in car- 
rying out the Federsd Government's responsibilities specified in the Land Remote- 
Sensing Commercialization Act. We look forward to increased cooperation and par- 
ticipation with NOAA and will continue to work closely with EOSAT during the 
Landsat program transition. The Geological Survey and the Department of the Inte- 
rior will continue to be major users of satellite remotely sensed data. 

This concludes my prepared statement. I would be pleased to respond to any ques- 
tions you may have. 

Senator Gorton. Thank you. 

Mr. Watkins, would you like to add anything or make a statement of 
your own. 

Mr. Watkins. Mr. Chairman, I am pleased to be here and I have no 
formal statement in addition to Mr. Frederick's. 

Senator Gorton. All right. Thank you all very, very much, each of 
you for being here. 

Dr. Bishop, can you give us an update on the condition of 
LANDSAT 5 and on the likelihood that it will function beyond its 
expected or predicted lifetime to March of 1987? 

Dr. Bishop. Certainly, Mr. Chairman. I am happy to do that. 

LANDSAT 5, if I might be allowed to knock on wood, has been per- 
forming like a champ. The only thing that has failed on that satellite 
since its launch is one S-band transponder and there is a redundant 
transponder. And the only effect of that failure has been a slight disloca- 
tion in when we can provide simultaneously what we call housekeeping 
data from the spacecraft and the thematic mapper data to foreign 
ground stations. That will be solved early next year. That is just a mat- 
ter of putting some new software into the spacecraft. 

If I may be allowed to speculate on its future — and that is all I can 
do is specuate — if we look at the experience we have had with the polar 
orbiting weather satellites and examine a healthy satellite that survives 
the occasional infant mortality problems, such a satellite will usually 
survive longer than its design life. 
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If that is the case, then there is a reasonable probability that this satel- 
lite, LANDSAT 5, will survive longer than its design life of 1987. 

Senator Gorton. If that turns out to be the case, would you delay 
LANDSAT 5? 

Dr. Bishop. Delay LANDSAT 6, do you mean? 

Senator Gorton. Excuse me. LANDSAT 6. 

Dr. Bishop. That would be allowed under the contract. EOSAT is re- 
quired under the contract to have the satellite ready for launch, but not 
necessarily to launch it And so we can work together with EOSAT on 
that scheduling. 

I suspect EOSAT will want the new capabilities in orbit as soon as 
possible, but you would have to ask Chuck Williams that. 

Senator Gorton. You mentioned that the Department has circulated 
the draft regulations under title IV. What issues have been raised 
during the conmient process, and does the Department believe that the 
final regulations will satisfy everyone who is intimately interested? 

Dr. Bishop. To my knowledge, no serious issues were raised by any of 
the parties who commented on it. There are a number of minor issues 
raised. One thing that we discovered during that process was that we 
could not specify in the regulations the conditions for meeting national 
security tests as specified under the law because the DOD assures us 
that this is a dynamic thing, and they need to see the individual 
proposals individually and, on a case-by-case basis, judge that they meet 
the national security requirements. 

Beyond that issue, I don't remember a serious one during that com- 
ment. The regulations will be almost entirely procedural — where to 
send your application and what it should contain, and how we will 
make our findings. 

Senator Gorton. The authority granted the Secretary by the act ap- 
plies to system operators under dhe jurisdiction or control of the United 
States. How has the Department defined the U.S. jurisdiction, and have 
any objections to that definition been raised? 

Dr. Bishop. We have defined them using — I am not a lawyer, so the 
terms of art are a little uncertain in my mind^but using the concept of 
any one who receives substantial benefit under U.S. law is under the 
jurisidiction and control of the United States. 

We then used several examples in the regulations to articulate exactly 
what this means. Clearly, someone who is launched by a U.S. carrier 
that does all of his operation, both controlling of the spacecraft and 
data management, outside the United States is outside the jurisdiction 
and control of the United States. There would be no way of enforcing 
any of the provisions of the law outside the United States. 

Just as clearly, someone who was launched— no matter how — but 
does a satellite operation from U.S. soil or has a substantial marketing 
effort on U.S. soil is receiving the advantages and protection of U.S. 
law and is under the jurisdiction and control of the United States. 

There is, of course, a gray area that would have to be judged on a 
case-by-case basis and the regulations invite parties who might be inter- 
ested to get a binding ruling from the administrator of NOAA as to 
whether they require a license. 
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Senator Gorton. There have not been any complaints about your 
definitions to this point? 

Dr. Bishop. I don't think there have been any in writing. I have heard 
one informally and I think we have probably taken care of it 

Senator Gorton. The act requires that all system operators make data 
available on a nondiscriminatory basis. In that connection, has the 
Department refined the act's definition of nondiscriminatory access to 
the point at which system operators will know what terms of data 
availability are or are not legal? 

Dr. Bishop. We read the law carefiiUy and found the definition in the 
law quite adequate for our purposes, and so we did not expand on that 

Senator Gorton. How is the Department going to enforce them? 

Dr. Bishop. Well, the law gave the Secretary considerable enforce- 
ment powers ranging from modification of a license, to removal of the 
license, to a rather substantial fine if the violation is continued for 
many days. And all of these tools will be available to us. 

Senator Gorton. Will foreign system operators also pro\ide non- 
discriminatory access to data? And, if not what will the effect be on the 
conmiercial viability of systems like EOS.AT which must do so? 

Dr. Bishop. The one foreign operator. SPOT, and their subsidiary for 
marketing, SPOT Image, have told the world that they will make the 
data available on a nondiscriminatory basis. And they have done that in 
writing to us at NOAA in the course of discussing some parts that they 
obtained from NASA. 

So they have made a firm commitment to do ihaL 1 cannot speak for 
any of the others. The Japanese are still considering it 

And would it have an impact on the commercial endeavor? It could. 
but I have not constructed in my own mind a scenario which would 
have a major impact Perhaps Chuck Williams Aould alvj be a useful 
witness on that 

Senator Gorton. Public Law 98-365 requires NOAA and NASA U) 
submit to a joint national plan for remote sensing. You menuoncd thiat 
the plan will be completed next >ear. 

What research in remote sensing lechnoiogies and apphcacons d//c*> 
NOAA believe that the Federal Government should 'undertake pending 
the availability of fiinds in the next 5 to 10 >ears? 

Dr. Bishop. Mr. Chairman, I think there a.-e -Jiree areas of rcvrarch I 
think there is a broad base among the agencies for ^arr/ing o-jt ib</>: 
areas. The first is in advancing technoi^jg). and uiat has •ra^iitionally 
been a NASA role, and the> ha\e a lechnol^yg) pr^/jp^arn. 

The second is research in appiications. and ^Jnere are v:.erai ay/:nM'r^ 
three of them represented here at the ub.e. Aho ha^e a ur on;e ,fif/:f';V 
in that But there are others like ±t iJepartjr.er.t of S^rvj.V^j^v: //no 
also have a strong interest ar.d. I r.-gh: add. vcerai y^/'j^.^^:^. if- ^^**' 
Department of Defense. 

All of those, I believe, will be carr>:r.g ror*arc tv;,r ^,^u j^art/.'ii^' 
applications research, and there :s a v^rvt^jn',.;:; >j^py,a for \u*z jni /*'' 
sity community there. 
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The third area is in basic earth sciences, and a number of the 
agencies have been discussing together a major thrust in a forum 
provided by the Office of Science and Technology Policy and several 
other fora, like the Earth Systems Sciences Committee that Dr. Tilford 
referred to. I won't say a budget initiative, because a lot of it may be 
done under present budget initiatives, but a major thrust in the area of 
global earth sciences. 

Those three areas, I think, ought to be carried forward. 

Senator Gorton. Will the plan address ocean remote sensing? 

Dr. Bishop. It certainly will. It is one of the three major components. 
There is atmospheric remote sensing, (largely for weather purposes, but 
atmospheric) oceanographic and land remote sensing. All three are ad- 
dressed uniformly, I believe. 

Senator Gorton. We are going to have to recess this hearing, and 
will start as soon as we are able to do so. 

[Recess.] 

Senator Pressler (presiding). I will call this meeting back to order. I 
have some questions to address to the panel, so if everyone could take 
their seat, we will resume. 

Senator Gorton has asked me to resume the hearing at this point I 
will address this question to the entire panel. Could you address the 
need for and benefits of strong university involvement in R&D 
programs, specifically commenting on the desirability of a university 
consortium any other roles in which universities could participate? 

Dr. Bishop, and go right across if you wish. 

Dr. Bishop. Okay. Thank you. Senator Pressler. 

I personaly believe, and I think it is a corporate belief of NOAA, that 
a strong university connection in R&D is very important for us as an 
agency and for the country. We have had and I would list two 
mechanisms. We have had one mechanism that has been particularly 
useful in the weather satellite arena. That is something we call a 
cooperative institute where NOAA places a small unit of employees at a 
university, in a university environment. And these are researchers, along 
with a contingent of university researchers, and together they comprise 
and institute focusing on the peculiar problems of satellite meteorology 
or satellite oceanography or, hopefully in the future, satellite remote 
sensing of land surfaces. 

And this is one mechanism for which I have been a proponent for 
some years, and we have seen substantial success. 

A second mechanism is one that we have been talking with USGS 
about, which is a consortium of universities dealing with the large data 
bases, and that is something that perhaps I can ask my colleagues to 
talk about a little later, but it is something that we think is a uniquely 
fine idea for a large data base. 

In any case, it is very important and we have several mechanisms that 
we have been looking at. 

Senator Pressler. Dr. Tilford. 



Digitized by 



Google 



29 

Dr. TiLFORD. Within NASA, we believe that if you do not include a 
very strong university component within any R&D program, you wind 
up with a very inferior product in the end, as I think we have 
demonstrated over the past few years and that means for the whole 
country. 

In most of our research and analysis programs, anywhere between 25 
and 75 percent of the community we support is in the university com- 
munity, so we strongly support a very strong university participation 
within any R&D program. We believe that in this case it is especially 
true, because it has not been developed in the past few years to the 
extent that many of the other disciplines have. 

As far as a consortium, I guess I would like to hear that debated in 
some detail because I know of a number of consortiums that have 
worked very well and I know of others that have not worked very well. 
But that takes nothing away from our belief that we must have an ex- 
tremely strong particiation and support of the university research com- 
munity. 

Thank you. 

Mr. Frederick. Senator Pressler, I share the feelings of my colleagues 
from NASA and NOAA regarding the value of a strong university 
connection. It has been a traditional Geological Survey philosophy for a 
hundred years or so, to make sure that we involve the academic com- 
munity in our programs and activities. 

I think with respect to this question of remote sensing, since the 
objectives are so diverse and the utilities will be at the local level in the 
Federal and State Governments and private industry, it is a must to 
involve the academic conmiunity, both in terms of development of the 
students and the passing on of the capability to those that must use it 

So we support strongly the idea of a strong academic involvement. As 
far as the consortium is concerned, as Bill Bishop says, we are presently 
discussing with NOAA the possibility of a research connection with the 
data archive at Sioux Falls. The possibility of a university consortia 
would be one of the options I think we would pursue in that connec- 
tion. 

I guess we have not fully debated the issues but will consider that 
seriously. 

Senator Pressler. Mr. Watkins. 

Mr. Watkins. I also support and personally believe that there are 
many aspects of research that can best be carried out by the academic 
community. 

There is another aspect of that because it is the bridge, then, to the 
classroom; it is the bridge to the people that will be coming out of 
universities who will be the long-term users of this type of data. So that 
is a very important aspect. 

There are analogies in the consortium world, particularly in the area 
of atmospheric research. The University Consortium for Atmospheric 
Research, which uses the National Center for Atmospheric Research as 
a basic facility, is an example of a consortium that works very well, and 
there may be something to be learned from looking at that particular 
analog. 
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Senator Pressler. Yes, Dr. Bishop. 

Dr. Bishop. Senator Pressler, there is one thing that we ought to place 
on the record, and I neglected that. There is a tried and true method 
for university involvement that all the agencies use, which is the com- 
petitive peer review grant, and I think we all will continue our 
programs in that area. 

Senator Pressler. Yes. I know we have a vice president of the 
University of Iowa here later, and I look forward to visiting with him 
about this. 

Senator Gorton, shall I go on widi my questions? 

Senator Gorton. Why don't you finish your questions? Yes, go 
ahead. 

Senator Pressler. Dr. Bishop and Dr. Frederick, we have discussed in 
the past the need for a strong Federal archive. I know your two 
agencies are working together to establish a facility at the EROS Data 
Center. This has already been touched on briefly, but could you tell me 
in more detail where you are in the data archive process and what the 
timetable is for establishing the guidelines and parameters of the ar- 
chive pursuant to section 601 of the act? 

Dr. Bishop. Maybe 1 can start that and turn it over to Doyle 
Frederick in a moment. 

We at NOAA felt that until we had EOSAT contracts signed, that we 
could not correctly proceed with any concrete plans for an archive be- 
cause we would not know what the data source would be in the distant 
future. 

Once that happened, at about the time we were sure it did happen, 
we got together with an informal meeting of the two agency heads and 
reached an agreement in principle on how to proceed, which has three 
components. 

One is to acquire from EOSAT, according to the law as they produce 
it, a selective data set from whatever data they take. A second com- 
ponent would be an aggressive — shall I call it a buying campaign — to 
ask EOSAT to acquire specific scenes that would be important to such 
a data set. And the third component would be to establish at the ar- 
chive an active use of that archive, which is why we have been talking 
about a research establishment co-located with the archive. 

There is, aside from the bureacuratic steps that we have to take, there 
is one other step that the law requires. This is for us to put together 
some kind of an outside advisory panel to give us advice as to what 
that basic data set should be. 

That will be a step we will take as soon as we decide what the com- 
position of such a panel should be. 

Perhaps Doyle would respond some on his view of how the 
Department of the Interior is ready to pick up the ball on this. 

Mr. Frederick. The agreement, as Bill has suggested, has been 
reached in principle by the two heads of the organizations, Dallas Peck 
of USGS and Tony Calio of NOAA. We have agreed to pursue the 
development of a strategy, and we hope to have it recorded sometime 
fairly soon. I think, in concept, the question of when we will have 
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completed the organizing principles, established the necessary relation- 
ships and that sort of thing, will depend on how quickly we can agree 
on the fundamental principles, but I do not anticipate. Senator Pressler, 
that that would be too long; in a matter of 2 or 3 months, I would 
expect we will have laid out, at least in concept 

There are several questions, that Bill Bishop mentioned, including 
what type of data one would include, and that will depend in part on 
the kinds of deals that we can make with EOSAT and with other land 
remote-sensing satellite operators — SPOT Image, as an example. 

The involvement of the private sector, the university conmiunity and 
other agencies also is a critical step that we must take. We are looking 
at the possibility of establishing some sort of an advisory panel, perhaps 
through the National Academy, although we need to talk about that a 
bit ftirther. 

We do intend to establish such an advisory committee to give us 
some advice on both the content of the data base and the operating 
philosophies, and specifically address questions relating to unlimited ac- 
cess without undue hampering of the commercialization aspect. 

Senator Pressler. Would you define exactly what is going to be in 
these archives and how they can be most useful? 

And when you say "unlimited access," does that mean for nonprofit 
uses? 

Mr. Frederick. Yes, indeed. When I mentioned without hampering 
the commercialization issue, we surely do not want to establish a facility 
that would be direcdy competitive with EOSAT. 

Senator Pressler. On the other hand, we want to be sure that in- 
formation is not withheld from scientists and universities that they 
might have to buy, that should be available to the public; is that not 
correct? 

Mr. Frederick. That is true. 

Senator Pressler. I hope you can find that fine line. 

Mr. Frederick. That is a good question that we have not finally 
answered. We have had some preliminary discussions with NOAA and 
with EOSAT in terms of what might be a reasonable approach to take. 

We could, as one alternative, make sure that the data is available, one 
copy as an example, at the EROS Data Center in Sioux Falls for use of 
researchers who come to that facility. That is one alternative that is 
being raised. 

Senator Pressler. Well, just for the record, what will be in these ar- 
chives? Let's say for the university consortium and for scientists, what 
will be in the archives? 

Mr. Frederick. The LANDSAT information as prescribed in the legis- 
lation would be available. The question of what other data to include is 
still an open one. We have discussed with EOSAT the possibility of 
making sure that we have systematic coverage of those areas that need 
to have good coverage, repetitive coverage in areas where repetitive 
coverage would be specifically useful. Also, in addition to the 
LANDSAT information, we are talking about other information such as 
SPOT as a possibility, but we have not answered those questions yet, 
sir. 
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Mr. Bishop. Senator Pressler, there is one model that one might use 
which has not been validated by our two agencies, and that is the 
model that was developed by the Committee on Operational Remote 
Sensing, CORSAT, so-called, the "Halbouty Conmiittee", which said 
that there should be one cloud-free image of all areas of the earth with 
seasonal coverage in those areas where seasonal coverage made sense, 
and they went on to define that a little bit That is a very ambitious 
data set, and it is one that we would have to look at. That may be what 
our advisory panel tells us also. That is the only model that I think 
exists right now. 

Senator Pressler. Mr. Frederick, describe to me how you and NOAA 
plan to deal with the question of widespread research access to the data 
archive as it pertains to the conmiercial needs of EOSAT to sell data. 
What sort of research capability do you see as desirable to have colo- 
cated with the archives. 

Mr. Frederick. I think we would anticipate a broad spectrum of 
research applications capability to be colocated with the archive itself. 
And we think EOSAT would agree that it would be to their best inter- 
est to develop the tools needed for specific applications. I think it 
would create an additional demand and would help in the sale of the 
operational data, although the question of conflict with the EOSAT ob- 
jectives would be one that we would have to constantly address. The 
specific applications would include the applications from the Geological 
Survey's point of view of earth science information, geology, hydrology, 
mineral resources, cartography, and the like. We assume that NOAA 
would be interested in all aspects, including some of those as well as 
the atmospheric and oceanic kinds of research. 

In essence, I think what we would like to do as a minimum is be 
able to set up a system whereby we have colocated from the USGS 
point of view many of our own researchers with the archive. In 
addition, we would like to make sure that the archive is accessible to 
others in many fields. 

Senator Pressler. Will the Federal Government have access to ar- 
chive data at a cost below the regular commercial price, and if so, how 
would that cost be determined? I believe the legislation calls for 
reasonable costs, but that involves some discretion in determining that 
price. It seems to me that if we are to establish and maintain a strong 
archive, this is an extremely important issue, and as a corollary to that 
question, how are we going to make certain that these data will be 
strictly limited to research purposes? 

Mr. Bishop. Perhaps, Senator Pressler, I can answer the first half of 
that question, and then the rest of the panel could join me in the 
second half. The first half of the question is costs for the data for the ar- 
chive. There are three ways that the Federal Government will get data 
for the archive. One of them is spelled out, in fact, two of them are 
spelled out in the law. The first of these is, if EOSAT has abeady ac- 
quired a scene, the Federal Government has access to that scene at the 
cost of reproduction in order to get a copy into the archive. 
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The second, which is not touched on in the legislation specifically, 
but is certainly allowed, is for the Federal Government to place a, 
special order for a scene, a particularly useful scene, for the Federal 
Government at a normal cost, a normal commercial cost. 

The third is, if EOSAT is purging its holdings, the law requires that 
the Federal Government have access to any data purged from their 
holdings. And I would assume that that would be at the cost of deliver- 
ing it to the Government So, those three mechanisms are available to 
us. We expect the first of those will be the one largely used, where we 
will pick something ft-om their holdings that we want in our archives. 

As to making it available to researchers, two things to keep in mind. 
One, EOSAT is going to have to advise us, I believe, also in the 
Government, on what is competitive with them or what would be 
ccMnpetitive with them, and what might cause them problems in their 
marketing, and we will take their advice on that. 

But secondly, there will be the archive itself, and whatever access can 
be done on site. It is possible that we can make arrangements to even 
have some offsite use of the data if it is protected from copying and 
ftirther distribution, and EOSAT will have to advise us on that. 

Senator Pressler. When you say that EOSAT is going to be competi- 
tive, are you talking about with data or user group? 

Mr. Bishop. I meant a distribution of the data outside the EOSAT 
sales channel, which will be in direct competition with their market for 
the data. That is something that the law specifically requires that we 
avoid. 

Senator Pressler. Mr. Frederick, you mentioned in your statement 
the possibility of developing the capacity at EROS to receive and 
process AVHRR data from NOAA's weather satellites. As you may 
know, there were successful amendments to an appropriations bill last 
month that would establish this capability at EROS. How would that 
complement the data already available at the EDC, and is the data 
from the AVHRR similar to that ft-om LANDSAT? 

Mr. Frederick. Senator Pressler, we do hope to be able to work out 
an approach with NOAA whereby the AVHRR data will be available 
through our Sioux Falls facility for earth sciences applications. We are 
working with them to do that at the least cost and within existing funds 
if we possibly can do that. With respect to the question about the 
relationship with LANDSAT data and what sort of utility we expect 
from the AVHRR data, we think that is a complementary data set. It is 
collected much more frequently. It covers a broader area and has dif- 
ferent kinds of resolution, and there have developed within the Federal 
sector and outside the Federal sector some fairly specific uses of that 
that requires ice monitoring, as an example. Our Water Resources 
Division uses the information for looking at water use and there are 
similar applications throughout the earth science community. 

I just want to emphasize that we are discussing the feasibility of that 
with NOAA, and I hope to be able to work out something. We do not 
consider it to be competitive with the LANDSAT data. We think it is a 
complementary data set. 
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Senator Pressler. I would address this to the entire panel. E)o we 
make data available for commercial R&D under the same guidelines we 
established for Federal and academic research, and would we be able to 
control effectively their use under such circumstances? 

Dr. Bishop. I will take a first shot at answering that question. Senator. 
There is a fine line that one must draw in dealing with a commercial 
user of land remote sensing data. Indeed, many of the major companies 
have research programs which are supported by fairly low cost data, or 
were, I should say, before the contract was signed on September 22. 
and many of these are published in the open literature. 

On the other hand, there are a number of activities in the same 
companies which are done for their own proprietary and profit motives, 
and somehow we need to draw the line. We developed only one 
thought process on that, and may not be the only one, which would be 
a simple test that if those companies were willing to submit the 
proposal for peer review by other companies of a similar nature, that it 
indeed can't be something of a proprietary nature, because they have 
opened it to others. 

We have not talked about these ideas with EOSAT, and we need to 
do that to be sure we are not impacting their market, because again the 
law requires that we not do things with that archive that would impact 
their market. But I think we can probably come up with ways of doing 
that. 

Dr. TiLFORD. We have just gone through the sale of the large format 
camera data as the first example of selling R&D or experimental data 
in lot. In that case we have established a policy that any federally sup- 
ported entity, whether it be in the university, Government, or commer- 
cial sector, has to sign a release saying that this data and the results 
from using this data for R&D will be made available to the public. 

That is extremely hard to enforce, as you might perceive. We do not 
yet know how this can be enforced uniformly across the total applica- 
tions community. I think it is something we have to work together, with 
all the agencies involved, and with EOSAT over the next few years. I 
think it is going to be extremely complicated to enforce on the one 
hand, but I that we do have to find some mechanisms to do that think 
in order to make sure that EOSAT can survive. 

Mr. Frederick. Senator Pressler, we have specifically looked at that 
idea. I have talked to NOAA just briefly and had some conversation 
with NASA on the idea. Our basic approach, I think, would be the one 
that Dr. Bishop suggested, that we ask the commercial user or industrial 
user to submit the proposal for peer review. 

I think we will be asking the advisory panel that was discussed earlier 
to give us some thoughts in that regard. Beyond that, the U.S. 
Geological Survey has just recently established a research fellowship 
program that we intend to implement with the industry whereby we 
can join with the industry in pursuing research opportunities of com- 
mon interest, so we might use that approach as a mechanism of peer 
review in assuring that the activities and research results will be openly 
available to all. 
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I think that is the basic criteria— research that would be openly avail- 
able rather than proprietary — because as I mentioned, we still must con- 
sider the charge in the law: That is, to pay attention to the EOS AT con- 
cerns and competition with them. 

Mr. Watkins. I think it is vital that we establish the appropriate 
mechanisms that will allow industry participation in the archive and in 
the research activity. The mechanics are obviously going to be different 
than working with either Federal or university or other types of 
research activities. My own opinion is that where the research is of a 
general and fundamental nature, that we will be able to establish those 
mechanics, those appropriate mechanisms, and that they probably will 
involve the sharing of the results for the research so that everybody has 
the benefit of that research. Where a particular company has a very 
specific objective in research that would benefit just that company, that 
obviously is going to become much more difficult and probably will be 
handled in a different way. 

Senator Pressler. Mr. Bishop, you mentioned in your testimony that 
NOA A is considering establishing a number of cooperative remote sens- 
ing institutes at universities. How would this compare to the university 
consortium idea we discussed, and to what extent would these institutes 
utilize data ft'om the Federal archive? 

Dr. Bishop. We are considering establishing a small number of 
cooperative institutes. They differ in only one respect ft'om the institute 
that might be at the archive, and that respect is that the others would 
be housed at a university. The cooperative institutes would be housed 
at a university. The institute at the archive would be housed at a 
Federal installation. 

Only in that respect would they differ. Their functions would be 
similar. As to how the others have access to the archive data, that is 
something we have yet to work out. It is obviously something that we 
need to provide to such cooperative institutes, and we also need to 
provide it in such a way again that it not adversely impact EOSATs 
marketing of the data, that there not be some gray market developed 
for copies of the data. 

Senator Pressler. Would you elaborate on the discussions you have 
had with the French SPOT Image company regarding data for the ar- 
chive? 

Dr. Bishop. Yes, I can elaborate briefly on that. There were several 
conditions requested of the French in return for providing to them 
some NASA developed parts for their spacecraft, and among those con- 
ditions was the request that they make SPOT data available to the U.S. 
National Archive under conditions not unlike those that are imposed on 
the U.S. commercial operator. 

They agreed in principle to that. But we have not yet received their 
articulation of the details of that agreement We expect to get that late 
this week, but we expect at some nominal cost, hopefully the cost only 
of reproduction, that we can acquire a limited data set, probably a num- 
ber of limited data set of SPOT data for our archive. 
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We also expect it to provide them the same sort of protection we 
provide EOSAT, namely that we not make that data available outside 
the archive without their express approval somehow. 

Senator Pressler. I just have one or two questions left, Mr. 
Chairman. I might say that I had breakfast this morning with Secretary 
of Interior Hodel, and discussed many of these issues, and he was very 
responsive and very interested in this hearing today, and I wanted to 
pass that on because I very much appreciated his comments. 

Mr. Frederick, you mentioned in your testimony that plans are being 
made to place a core group of scientists from NOAA and the 
Geological Survey at the archive in Sioux Falls, and that you anticipate 
involving other Federal and non-Government researchers in this as 
well. 

Could you elaborate on these plans and explain the importance of 
having this type of activity co-located at the Archive? Dr. Bishop, you 
could comment on that also. 

Mr. Frederick. Let me start with the latter part of your question. 
Senator Pressler. The importance, I think, involves two issues. One is, 
we think that for the health of the archive, it is important to have it 
used, to be available to the users and have it exercised continually. 

As far as the research benefits are concerned, the data obviously has 
utility. Access to that data for the purpose of supporting research, 
whether it be an extraction of information from the remote-sensing data 
or whether it be in combination with a geographic information system 
for developing analytical tools for decisionmaking we think is there. 

As far as the U.S. Geological Survey is concerned, we will locate 
some of our people at Sioux Falls. We have several there already. We 
are looking at the possibility of making sure that we are covering most 
aspects of our research concerns in the earth sciences. 

We have other research activities in the Geological Survey, and our 
researchers would from time to time visit Sioux Falls to conduct certain 
aspects of their research. As far as NOAA is concerned, I think Bill 
Bishop will have to comment on their plans. 

Dr. Bishop. Let me react to the importance of colocation of a research 
establishment at an archive. One assumes that the motivation for having 
an archive at all is to be able to extract some sort of useftil information 
out of the data that they store there, and the people most likely to 
successfully extract such information are those who are using it to solve 
some real problem, be it scientific or applications. 

And therefore one is inclined to believe that the best way to manage 
an archive is to have the management involve those users, that that is 
what will best make the archive a useful entity. I first heard that sort of 
advice in a bit of wisdom from the National Academy several years ago 
in a committee on data management and computation, where they sug- 
gested the establishment of a number of data bases around the country 
wired together, but each one of those data bases to be managed by 
researchers who had the intrinsic interest in that particular kind of data. 
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That is why I believe colocation is important. And I am quite willing 
to work within my own little research establishment to place a small 
group of NOAA researchers at the archive over time. This is not 
something that can be done instantly but they would begin making use 
of that for applications as part of our research program. 

Senator Pressler. I address this vital question to anyone on the 
panel, and you may wish to submit written comments later if it is per- 
missible. Is there any need for technical or other adjustments to the 
legislation? We could just go across the table. Dr. Bishop? 

Dr. Bishop. Okay. I think so. Yes, sir. I have seen, oh, at least several 
handfiils of suggestions for that, and NOAA is supporting four such sug- 
gestions. We received at NOAA an official request from Congressmen 
Scheuer and Nelson a couple of weeks ago, and, I believe, have sent 
back our response. At least we have drafted it And we identified four 
things that have to do with the contract. One has to do with the length 
of the Secretary's authority, which is limited to 10 years, which is a 
little bit less than the extent of the contract. And we have seen several 
versions of some language that could fix that. 

We also think that title to the equipment is something which might 
be transferred. If the private sector enterprise is successfiil, they 
ultimately ought to own the equipment rather than the Government 
own the equipment. Only through quirks of contract law, well, not 
quirks, but through provisions of contract law, is the Government is 
required to own the equipment which we buy through the present 
EOSAT contract. We think at the end of that contract that it would be 
wise to allow the Secretary to dispose of that equipment as he sees fit 
in order to pursue the goal which we had, namely, the establishment of 
a viable conmiercial enterprise. 

The final thing that we can think of that we thought could be 
changed in the law that would be useful was that titles II and III 
require the Secretary to look at the cost versus the benefits, or at least 
the cost, the cost savings of first the operation of LANDSAT 4 and 5, 
and secondly, the building of the new system. The law did not provide 
for the Secretary to look at these in a combined way. We find it very 
difficult to separate them, and could not intrinsically separate them be- 
cause they are part of the same stream of activities over the future. In 
order not to be found some time in the future to be in conflict with the 
law, that would be a small technical fix. 

There are some other suggestions that we have seen from both other 
agencies and from EOSAT that I think NOAA would be quite 
supportive of, and let me let the others react to those. 

Dr. TiLPORD. Yes. There are a number of areas. I brought two of 
them out, I believe, in my testimony, one having to do with the defini- 
tion of nondiscriminatory, and the inability of EOSAT and the Federal 
Government to make any special arrangements outside of the national 
security area for providing data at a reduced cost to the R&D 
community. 
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Number two is sections 502 and 503 which I believe, as written can 
be extrapolated to include even nonspace data. This makes it very 
difficult to provide, in a timely fashion, R&D space remotely sensed 
data to the R&D community, and especially the non-Federally funded 
R&D community. 

Incidentally, we have had a number of discussions over the past 4 
weeks, with EOSAT and we fully explained our concerns, and vice- 
versa, as you will hear later, EOSAT also had some suggestions along 
these lines, and we are attempting to work these out such that there 
will be a common understanding between NASA and EOSAT. 

I think a third and a minor technical difficultyas now stated in the 
law, is that it is impossible, even for an R&D researcher, to publish an 
enhanced image in the open literature without written approval from 
EOSAT. We think this is something that probably could be fixed very 
easily. 

Thank you. 

Mr. Frederick. I have one area to mention, and it would be in sup- 
port of Dr. Tilford's suggestion that perhaps some clarification of the 
availability of experimental data to the data distribution system in the 
archive would be helpful. 

Mr. Watkins. Just to echo that point, it is critical that experimental 
data be handled in such a fashion that it is easily available for the pur- 
pose for which it was acquired, which is experimental and research pur- 
poses and at the same time, not in any way be allowed to compete with 
the owner-operator in his market development. 

So that is a tough fence to walk, and we will have to turn our atten- 
tion to how the legislation can be modified to accomplish that end. 

Senator Pressler. Thank you. 

Mr. Chairman, I think this panel has done an excellent job of laying 
a legislative history or a basis for future reference, and I want to compli- 
ment them. 

Senator Gorton. Thank you. Senator Pressler. 

Dr. Bishop, when we were interrupted by the roll call, I was asking 
you about the joint national plan. I have one more question on that sub- 
ject, and I will ask the reporter to include your answer to this question 
at the end of your answers to my earlier questions. 

One thing about producing a NOAA plan is that NOAA and NASA 
make no assumptions about the availability of funds, and I regret to say 
that that might be an appropriate nonassumption. Is it your belief that 
the Congress should turn elsewhere for suggestions about the ap- 
propriate role of the Federal Government and remote sensing research? 

Dr. Bishop. Mr. Chairman, I think the Congress should listen to what 
we bureaucrats and the administration have to say about the ap- 
propriate role of the Government, but I found in my own conversations 
about that over the last few years that I have gotten a lot of insight by 
talking to a number of private sector firms about the appropriateness of 
roles. 
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I claim no expertise in the marketplace except what little bit I have 
learned in studying one particular commercialization this last year, but I 
found in several fora where I sat with executives from large and small 
companies that I learned a great deal about both their aspirations and 
their concerns, and so I would highly conmiend to you panels of 
private sector people to talk about appropriate roles of the Federal 
Government 

Senator Gorton. Thank you. 

Dr. Tilford, both in your testimony and in your response to a num- 
ber of questions by Senator Pressler, you referred to NASA's difficulty 
in cooperating with researchers on the provisions of section 502. Would 
NASA like to make available data which are not similar to privately 
generated data, and thus would not compete with private systems? 

Dr. Tilford. I think I certainly agree with everything that Al Watkins 
said. I think it is extremely important that with R&D data we make it 
available to as large a community as possible as soon as possible. 

Senator Gorton. That is the purpose of it, isn't it? 

Dr. Tilford. That is correct, and I think as the law is now written it 
stymies that to a certain degree because we do have to go through the 
procurement process in making this data available, en bloc to whoever 
might want to bid on it This is a timely procurement process, so it 
does delay making the data available as soon as possible to as large a 
community as possible. Ultimately we hope these R&D products will 
lead to an improved marketplace for the commercial operators of any 
of this data which might be commercialized or privatized in the future. 

We fully concur with the objectives of the act. The implementation is 
somewhat difficult to deal with. 

Senator Gorton, section 502 states that agencies may disseminate 
data for cooperative research programs provided that such programs are 
not commercial, and do not compete with private sector activities. Does 
NASA interpret this language to mean that data may be provided only 
to Federally funded researchers? 

Dr. Tilford. We have made that interpretation based upon the fact 
that we would not have any control if we made the data available to 
anyone who wanted it. Furthermore, I believe, as that legislation reads, 
it does not refer simply to space obtained data, but if that space 
obtained data might be in competition with any other kinds of data, it 
also prevents us disseminating on a broad basis. 

Senator Gorton. Will NASA submit to this Committee specific 
statutory language loosening the restrictions on dissemination of ex- 
perimental data in a way that will not undermine private marketing ef- 
forts? 

Dr. Tilford. We will submit such suggestions for modifications. 

[The following information was subsequently received for the record:] 

Proposed NASA amendments to PL. 98-365: 

section 104(3XA) should be amended by inserting in the third line after "section 
607" the following phrase: "or federally ftinded research and development activities." 
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section 502 should be amended by changing the "or** in the next to last sentence to 
"and." 

Senator Gorton. Looking at this perhaps from an opposite point of 
view, with the encouragement to engage in cooperative research, to 
what extent can NASA cooperate with private industry without actually 
designing system components to the specifications of particular private 
entities? 

Dr. TiLFORD. That is a very good question. EOSAT and NASA have 
had a number of discussions over the past few months in terms of what 
EOSAT would like NASA to do. We believe that, again under the cur- 
rent terms of the act, it is going to be very difficult. I think you 
brought out a very important point, though. Are we dealing with 
EOSAT, a specific entity here, or should we be dealing with the com- 
mercial sector in a generic form in terms of providing specific in- 
strumentation to EOSAT on the one hand or providing capability that 
any industry might take advantage of in the future if they might want 
to compete with EOSAT? 

I think these are issues that we have to discuss in depth. We have 
asked both the NASA Advisory Committee and the Space Application 
Board to review this issue and make recommendations both to us and 
hopefully to you, in terms of what is an appropriate forum and 
mechanism for NASA, NOAA, and the other agencies to work with 
EOSAT in that particular realm, and how do we go about 
implementing such? 

Senator Gorton. Mr. Frederick, with any comments Mr. Watkins 
wishes to make, Mr. Frederick, you mentioned in your statement that 
providing research into the widespread access into the Federal archive 
might actually stimulate EOSAT's market. Could you elaborate on that, 
in what fashion? 

Mr. Frederick. Senator Gorton, we think that the market has not 
been fully developed yet from that point of view. We mean that all of 
the utility at the local level has not quite been demonstrated. 

The researchers who we are talking about will be involved in the 
development of analytical tools that can be used by land planners, by 
agricultural experts, by State and local Government officials, and by in- 
dustry in their day-to-day decisionmaking for the management of lands 
and other resources. And we think by the use of the basic information 
out of the archives and the development of those analytical tools, that 
technology can be transferred to a broader base, and subsequently 
developing a demand for the data that can be used to solve problems 
on a day-to-day basis. 

Senator Gorton. I want to thank the four of you for your long, inter- 
esting, and exhaustive testimony. There may be a few more questions 
submitted to you by this side or by Senator Pressler. We do have some 
written questions from members of the minority which we will submit 
to you for which we solicit your answers. 
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With that, we wish to thank you very much. 
We will now hear from Mr. Charles Williams. 

STATEMENT OF CHARLES P. WILLIAMS, PRESIDENT, EARTH 
OBSERVATION SATELLITE COMPANY 

Mr. WiLUAMS. Thank you, Mr. Chairman, and good morning. I am 
pleased to be here today, and I have a short statement to read, and 
then I will be available for questions. 

In response to the Subcommittee's request, first let me summarize 
very briefly the current startup status, if you will, since September 27 of 
the land remote sensing commercialization effort. 

EOSAT has initiated in concert with its contract agreement a matrix 
organizational structure to both manage and administer the overall 
program. We have filled most of the designated key personnel posi- 
tions, and have implemented an overall marketing strategy to establish 
both EOSAT and LANDSAT credibility in the overall marketplace 
while addressing several specific international targets of opportunity. 

We have taken over management of the LANDSAT system at the 
Goddard Space Flight Center and in conjunction with the EROS Data 
Center, as previously mentioned, at Sioux Falls, have initiated a joint in- 
dustry and Government order inventory and data distribution plan. 

It is worthy to note at this point that the overall transition from the 
Government to the private sector even in this very short stage of ac- 
tivity is proceeding very smoothly, and that is only with the help of the 
NOAA and EROS personnel, and we are quite happy to have them as 
part of our overall team for Government and industry. 

In accordance with our contractual agreement with the I>epartment 
of Commerce, we have publicly advertised our basic price list, and have 
disseminated it on a worldwide basis. In order to better educate the 
overall user community, we have participated in many presentations, 
briefings, and workshops which have been conducted both here and in 
Europe to educate the community on a face to face basis relative to 
product pricing, data ordering, dissemination, and also the 
understanding and intent of Public Law 98-365. 

We as EOSAT have issued letter subcontracts to RCA, Santa Barbara 
Research Center, Computer Science Corporation, and Earth Satellite 
Corporation, the major subcontractors for spacecraft and sensor develop- 
ment, also, the initiation of the conceptual design of the new com- 
munications and image processing ground system, and for applications 
and marketing support 

We have a new headquarters for international activity including 
marketing which is being completed in the Lanham, MD, area, and will 
be ready for occupancy in December. We feel that the program 
implementation status at this point in time is very positive, and we are 
very confident in our ability to continue this thrust. 

With respect to the legislation itself, we at EOSAT feel that the legis- 
lation passed in July of 1984 established a true key milestone in space 
commercialization, particularly for the application of remote sensing. 
The legislation, along with the subsequent budget approval in A 
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of 1985 helped to take remote sensing out of its long-term transition 
stage, and allow an emphasis to be placed on industry applications, re- 
quirements, and constraints along with the Government's obligations for 
oversight and continued research and development 

Due to the very high cost of development of advanced sensors and 
payloads needed for the outyears. Government participation and in- 
volvement is mandatory if the United States is to retain any form of 
technological advance or leadership over the heavily subsidized French 
and Japanese systems. 

As an aside, one of the techniques emphasized by EOSAT in our 
overall marketing strategy is the Center of Excellence program where 
remote sensing research in applications, processing techniques, and sen- 
sor developments is sponsored through Government science grants, 
EOSAT data grants, and with EOSAT technical support. 
We feel that this technique is an economical and effective way to con- 
tinue some forms of research, and have Government, industry, and the 
academic communities involved. 

The remote sensing legislation, while far-reaching, does have some 
inconsistencies which are of concern to EOSAT as a private operator. 

One specifically, section 202(a)(4), prohibits the contractor from 
making data grants to researchers such as those involved in the Center 
for Excellence program. The legislative history suggests that the legis- 
lators' intent was to prohibit the contractor from having access to free 
data if it became a value added processor. 

The intent is clear, but we feel the language is overreaching. We 
would propose that language be added to the existing section allowing 
scientific cfcita grants on a technically competitive basis to academic in- 
stitutions and other research organizations conducting programs of 
research and/or development in remote sensing. 

A very explicit example is in research on cloud cover, where data is 
used which for the most part is not viable or saleable commercially. It 
could be used by research institutions doing cloud cover or snow cover 
research. 

Section 306 of the act provides that 2 years after the commencement 
of title III, the Secretary shall report to the President and the Congress 
on the progress of the transition to ftiUy private financing, ownership, 
and operation of the private remote sensing systems. 

It seems appropriate to us in the private sector that either in this sec- 
tion or in the section on research and development that additional lan- 
guage be added requiring a contractor, the system operator in this case, 
to provide a report from its perspective regarding research and develop- 
ment of remote sensing technology and on related topics. 

Our proposed language for section 306 (b): "Two years and every 
year thereafter after the date of the commencement of the 6-year period 
described in section 304(aX2), the contractor shall report to the 
President and to the Congress on the progress of remote sensing 
research and develpoment and on the transition to ftilly private 
financing, ownership, and operation of private remote-sensing space 
systems, together with any recommendations for actions necesssary to 
ensure U.S. leadership in civilian land remote seensing from space." 
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EOSAT has a few other recommendations for clarification to the 
current "act" which we feel would improve the language and centralize 
the focus and intent for both Government and industry. 

Thank you for your attention. I would be happy to respond to any 
questions. 

Senator Gorton. I would like you to tell me whether or not EOSAT 
will wait for the failure of LANDSAT 5 before launching LANDSAT 
6. 

Mr. Williams. As the question is phrased, I do not believe it agrees 
with our overall plan. Our basic program plan in concert with NOAA 
indicates that the end of the design life of LANDSAT 5 is March 1987. 
The planned launch of LANDSAT 6 is December 1988. Based upon 
the long-term hiatus between the design life of 5 and the launch of 
LANDSAT 6 we would prefer that LANDSAT 5 fly as long as is practi- 
cally feasible. 

Tliere is a point in time when the practical demise of LANDSAT 5 
may have to be declared in order to transition the equipment to launch 
of LANDSAT 6. So to that extent we as part of our program plan 
would prefer that LANDSAT 5 fly as long as June 1988, if that is pos- 
sible. 

Senator Gorton. I would like you to answer some questions on pric- 
ing policy. In setting your prices for data products, what market seg- 
ments have you focused on, and what has been the reaction of the user 
community? How will EOSATs prices compare with those of products 
in foreign systems? 

Mr. Williams. I think in response to the first question, that EOSAT 
has provided a marketing and pricing plan which deals with the market 
in general. The way our marketing and pricing plan is constructed 
during the early years, we deal basically with the nonrenewable 
resource industry such as oil and gas, and in the later years more em- 
phasis is placed upon the renewable industries such as food production 
or agriculture. But basically we deal with the overall market in the area 
of nonrenewable and renewable resources both. 

As far as the reaction to the user community, I think that generally 
the reaction has been extremely good. There have been a few minor 
comments from specific areas which are influenced by policy where 
data was disseminated on a free basis before, if you will, but by the 
same token, the general reaction of the international community both 
through survey and through direct interface with major organizations is 
favorable. 

I think the last part of that question was, how will the prices compare 
to the prices of the foreign data system? I think in that case I can only 
provide, as you indicated, a comment. First of all, we do not have any 
structure or estimated pricing from the Japanese system or the potential 
of the European system. 

The SPOT prices have been announced verbally, and a basic com- 
parison of those shows that SPOT has been reducing or revising their 
pricing structure to agree with the EOSAT pricing structure. As our 
prices were advertised, they were slightly less in a number of cases, key 
cases, less than the NOAA advertised price list. 
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Senator Gorton. Is EOSAT concerned that foreign ground station 
operators will disseminate data under different conditions than EOSAT 
must under the act, and do you have any suggestions, if you do have 
such a concern, as to how to resolve it? 

Mr. Williams. The answer is yes. There is one basic inconsistency, we 
feel, in the law that requires a minor clarification that will allow us to 
participate on a more active basis with the ground stations and have a 
more competitive pricing structure, if you will, with the areas that they 
are involved in. 

We would like to submit, if you will, for the subcommittee review a 
list of those minor clarifications under separate cover. 

Senator Gorton. We would like to get that from you. Does EOSAT 
believe that data disseminated from die Federal Archive will reduce 
EOSAT's marketing opportunities? What terms of data availbility from 
the archive does EOSAT believe would be appropriate? 

Mr. Williams. I am afraid there again I would have to refrain from 
comment, because we have not reviewed the Federal archiving plan to 
this date, and I personally have not seen the overall orientation of the 
plan. 

Senator Gorton. That is something we would like you to comment 
on in writing. 

Mr. Williams. We would be happy to do that in writing after a 
review of the plan. 

Senator Gorton. Thank you. Will you provide for our hearing record 
a summary of EOSAT's comments on the specific provisions of the act 
along with an analysis of the effect of given provisions and any changes 
in addition to those in your formal written statement which you are 
recommending? 

Mr. Williams. Yes, we would be happy to do that in a written state- 
ment under separate cover. 

Senator Gorton. Fine. Other members of the Committee, I think, 
will probably have additional questions in writing for you. Dr. 
Williams, but we thank you for your cooperation and your testimony. 
Mr. Williams. Thank you. Dr. Chairman. 

[The statement follows:] 
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Statement of C.P. Williams, President, Earth Observation Satellite Ck). 

Thank you Mr. Chairman, I am happy to be here today to testify on behalf of the 
Earth Observation Satellite Company (Eosat). In response to the subcommittee's re- 
quest, first let me summarize Eosat's current status relative to the land remote 
sensing commercialization contract which was awarded on 27 September of this 
year. 

We have initiated a matrix organizational structure to manage and administer 
the overall program. Eosat has filled most of the designated key personnel positions 
and implemented an overall marketing strategy to establish Eosat/Landsat credibi- 
bility in the marketplace, while addressing several specific international targets of 
opportunitv. We have taken over management of the Landsat system at Groddard 
Space Flight Center; and in coi^unction with the Eros Date Center at Sioux Falls, 
South Dakote have initiated a joint industry— government order/inventory/date dis- 
tribution plan. It is worthy noting that the overall transition from the government 
to the private sector is proceeding very smoothly with the help of NOAA and Eros 
personnel. 

In accordance with our contractual agreement with the Depiu-tment of Commerce, 
we have publically advertised our basic price list, and disseminated it on a world- 
wide basis. Presentetions, briefings and workshops have been conducted both here 
and in Europe to educate the date user community on a face-to-face basis relative to 
product pricing, date ordering and dissemination. 

Eosat has issued letter subcontracts to RCA, Sante Barbara Research Center, 
Computer Science Corporation, and Earthsat for spacecraft and sensor development, 
conceptual design of a new communications and image processing groimd system, 
and applications and marketing support. Our new international headquarters and 
marketing facility is being completed in Lanham, Maryland, and will be available 
for occupancy in December. We feel that our implementetion stetus at this point in 
time is very positive, and we are confident in our ability to continue this trust. 

We at Eosat feel that the legislation passed in July 1984 esteblished a key mile- 
stone in space commercialization, particularly for the application of remote sensing. 
The legislation along with the sucMsequent budget approval in August 1985 helped 
take remote sensing out its long-term "transition" stage; and emphasized industry 
obligations, requirements and constraints, along with the government's obligations 
for oversight and continuation of advanced research and development. Due to the 
very high cost of development of advanced sensors and payloads needed for the out- 
years, government participation and involvement is mandatory if the United Stetes 
is to retain any form of technological advance or leadership over the heavily subsi- 
dized French and Japanese systems. 

One of the techniques emphasized by Eosat in our overall marketing strategy is 
the center of excellence program; where remote sensing research in applications, 
processing techniques and sensor developments is sponsored through government 
science grants, Eosat date grants and Eosat technical support. We feel that this 
technique is an economical and effective way to continue some forms of research 
and have government, industry and the academic commimities involved. 

The remote sensing legislation while far-reaching does have some inconsistencies 
which are of concern to Eosat as a private operator. Section 202(aX4) prohibits the 
contractor from making date grants to researchers (such as those involved in the 
center of excellence program). The legislative history suggests that the drafter's 
intent was to prohibit the contractor from having access to free" date if it became 
a value added processor. The intent is clear, but the language overreaching. We 
would propose that language be added to the existing section allowing scientific date 
grants on a technically competitive basis to academic institutions, or other research 
organizations conducting programs of research and/or development in remote sens- 



tion 306 of the "act'' provides that two years after the commencement of title 
in the Secretary shall report to the President and the Congress on the progress of 
the transition to fully private financing, ownership and operation of remote sensing 
systems. It seems appropriate (either in this section or in the section regarding re- 
search and development) that a new section be added requiring the contractor to 
provide a report from its perspective regarding research and development of remote 
sensing technology and related topics. 

Our proposed language for section 306(b): "Two years and every year thereafter 
after the date of the commencement of the six-year period described in section 304 
4(aX2), the contractor shall report to the President and to the Congress on the 
progress of remote sensing research and development and on the transition to fully 
private financing, ownership, and operation of private remote-sensing space S3rstems, 
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together with any recommendations for actions necessaiy to ensure United States 
leadership in civilian land remote sensing from space." Eosat has a few other rec- 
ommendations for clarification to the current "act" which we feel would improve 
the language and centralize the focus and intent for hoth government and industry. 
We will submit these imder separate cover to the subcommittee. 
Thank you for your attention. I would be happy to respond to any questions. 



Questions of Senator Gorton and the Answers 

Question. Will EOSAT wait for the failure of Landsat-5 before laimching Landsat- 
6? 

Answer. As part of the contract with the Department of Congress, EOSAT is re- 
sponsible for the design, construction, and laimching of Landsats 6 and 7. The 
design process began shortly after release of the contract on September 27, 1985. 
Construction and int^ration will be completed in time for a December 1988 laimch 
at the earliest. EOSAT is hopeful that Landsat-5 will surpass its 3 year design life, 
ciurently projected through February 1987. If there is a premature failure of Land- 
sat-5 it is not technically possible to laimch Landsat-6 sooner than our projected 
date. 

However, EOSAT and all users of Landsat data will benefit if Landsat-5 survives 
longer than was initially planned. Currently there is a gap between the predicted 
useful lifetime of Landsat-5 and the launch of Landsat-6. Aiiything that could close 
that gap would benefit all users of Landsat data. However, at some point there will 
need to be a transition period for the transfer of groimd equipment dedicated to 
Landsat-5 to Landsat-6 and in that regard Landsat-5 may need to be declared inop- 
erative before the end of its useful lue. The EOSAT/DOC contract states that the 
practical demise of the space and groimd segments of the Landsat-5 system shall be 
determined by the Secretary of Commerce or his designee after consulting with the 
Contractor. Because of the equipment which must be rededicated to Landsat-6 the 
practical demise must be declared before laimch of Landsat-6 can occur. Therefore, 
it is clear that the Secretary of Commerce and EOSAT must approach this decision 
together. 

Question, In setting prices for data products, what market segments has EOSAT 
focused on? 

Answer. The focus of EOSATs marketing plan is basicallv on the non-renewable 
resource industry such as oil and gas and the renewable industries such as agricul- 
ture and forestry. 

Question, What has been the reaction of the user community to EOSATs price 
structure? 

Answer. There has been a few minor comments from specific areas which had ar- 
ranged for low cost or free data in the past. The general reaction, both in the 
United States and internationally has been favorable especially in that the basic 
price of the Computer Compatible Tape (CCT) was lowered inmiediately upon award 
of the EOSAT contract. 

Question, How will EOSATs prices compare to the prices of data products from 
foreign systems? 

Answer. Neither the Japanese nor the French have annoimced firm prices for 
their products or services. EOSAT's prices will have to be competitive in order to 
achieve the planned market share forecast for the next ten years. 

Question, What is your impression of the SPOT system's preliminary marketing 
efforts and what are the implications for EOSAT's market prospects? 

Answer. SPOTs marketing efforts appear to be extremely well fimded, intensive 
and manned by very qualified personnel. Their primary focus is on the existing 
users of the U.S. LAJJDSAT system. When one considers that SPOT wil be laimch- 
ing improved sensors every two to three years, EOSAT expects SPOT to be formida- 
ble competition. 

Question, Is EOSAT concerned that foreign groimd station operators will dissemi- 
nate data under different conditions than EOSAT must imder the Act, and what 
can be done to resolve such a situation? 

Answer. EOSAT is concerned but the record to date of the foreign ground station 
operator's compliance to the federal government policy of non-discriminating access 
has been excellent. EOSAT is prepared to do what is necessary to continue to pro- 
tect this policy in any future memorandum of understanding. 

Every indication to date is that the foreign ground station operators recognize 
that they must support the commercial plans and policies of EXDSAT in order to 
assure the continuity of data under the most favorable economic conditions for 
themselves. 
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Ouestion, Does EOSAT believe that data disseminated from the federal archive 
will reduce EOSATs marketing opportunities and what terms of data availability 
from the archive does EOSAT believe would be appropriate? 

Answer. The Federal government should not he distributing any data from EROS 
at this time unless EOSAT specifically released it for distribution. The Landsat com- 
mercialization contract transferred exclusive marketing rights to the data to 
EOSAT for ten years or imtil EOSAT releases the data. 

At some point there might be data released by EOSAT that could eventually be 
sold or used in competition with data that was recently sensed and in EOSAT's in- 
ventorv, but that is unlikely. It is also probable that EOSAT will release some of the 
older MSS material because its marketing activities will concentrate on TM data. 
Generally speaking, however, terms of data availability will depend on whether the 
data is being sought for resecu-ch or commercial use. 

Question 6. Does the Act inhibit EOSAT's ability to provide data grants to re- 
searchers? 

Answer. Section 202(aX4) prohibits the contractor from making data grants to re- 
searchers. The legislative history suggests that the drafter's intent was to prohibit 
the contractor from having access to "free'' data, and thereby an unfair economic 
advantage, if it became a value added processor. 

EOSAT would propose the following language: 202(aX4) ''shall provide that the 
contractor pay to the United States Government the fUll purchase price of any un- 
enhanced data that the contractor elects to utilize for purposes other than for sale. 
Data grants on a technically competitive basis to colleges, imiversities, or other re- 
search oiganizations conducting programs of research and development in the appli- 
cations of remote sensing, providing that results of such programs enter the public 
domain, shall be exempt from this provision". 

Question 7. Will you provide for our hearing record a stunmary of EOSATs com- 
ments pertaining to specific provisions of the Act along with an anal3rsiB of the 
effect of given provisions and any changes which EOSAT recommends? 

See Attachment A.^ 



Questions of Senator Pressler and the Answers 

Question. 1. I know that EOSAT is supportive of a strong ongoing Landsat R&D 
program. Could you comment briefly on now this could affect your market potential 
and Landsat operations? 

Answer. Both sensor and application research and development must continue 
and expand. Research leading to the next generation of sensors needs to continue if 
the U.S. is to remain in the forefront of remote technology sensing which is one of 
the fundamental purposes of the Act. From a practical stfmdpoint, EOSAT's market 
will be affected if other coimtries or entities are using the next generation of satel- 
lites and offering a superior product. Landsat operations (and a strong United States 
leadership role in land remote sensing as required in 102(2) of the Act) will benefit 
from new sensor technology, but only if changes in the processing technology and 
data application advances come as well. 

Application research and development is crucial to the viability of the commer- 
cialization of land-remote sensing, and EOSAT looks forward to working with uni- 
versity, government and private researchers in this regard. Regardless of what hap- 
pens to the development of new sensors, work must continue if we are all to under- 
stand the potential applications of Landsat data. Furthermore, the market will have 
to be stimulated ana new ways found to use the data acquired by Landsat if com- 
mercialization is to be successful. This obviously will have the most direct impact on 
market potential— if more applications are found then more customers will pur- 
chase data. 

Question 2. Do you think we can develop adequate guidelines to ensure that data 
made available for research can be restricted so as not to interfere with commercial 
sales? 

Answer. Yes, guidelines can be developed, but the guidelines themselves will 
depend on the entity disseminating the data. EOSAT supports a strong research 
program for the reasons set forth in the response to Senator Pressler's first ques- 
tion. EOSAT is concerned, however, that the guidelines result both in the successful 
commercialization of the Landsat system and in a comprehensive research program. 

Question S. Do you support the university consortium idea? What other R&D ac- 
tivities are you involved with? 



^ Attachment A was retained in the Committee files. 
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Answer. EOSAT supports the University consortium idea in addition to other 
techniques— all of which will provide a broadbased applications R&D activity for 
remote sensing. NOAA, NASA, the Universities and other agencies are expected to 
participate in applications R&D. 

Question 4. Would EOSAT be willing to provide data to the government archive at 
cost if you were convinced that it would be strictly limited ror research purposes? 

Answer. EOSAT \b, pursuant to its contract dated September 27, 1985, providing 
data to the archive for the cost of reproduction and transmission. This should be 
differentiated from data which EOSAT has agreed may be released for research pur- 
poses. It is not EOSATs intent, nor we believe the Congresses' intent, to have all 
data in the archive available for research. EOSAT believes guidelines can be devel- 
oped regarding the release of data from the archive for research purposes. 

Question, Could you describe how you plan to continue to make use of EROS in 
the future? 

Answer. EROS will be NOAA's archive repository and EOSAT expects to be sup- 
portive of that objective. Also, if EROS is to become a remote sensmg applications 
K&D center, EOSAT would expect to participate in the planning and implementa- 
tion toward the successful commercialization of remote sensing. 

Question. Do you think anv adjustments are needed in the legisation? 

Answer. See Attachment A. 



Qeustions of the Minority and the Answers 

Question, Could vou please inform the Committee what particular remote sensing 
research and development activities are planned by EOSAT? Is it true that EOSAT 
will include a thermal infrared sensor in Landsat 6 and 7? 

Answer. R&D activities planned by EOSAT are focused on applications which 
would increase the usefulness to the community of remote sensing and thereby in- 
crease sales and foster commercialization. In mid 1986 we will decide whether to 
include TIR bands in Landsat 7. At the present time, there is a cooperative program 
underway between industry, various government agencies and several universities 
to define the bands for such a S3n3tem improvement. 

Question, Will EOSAT be required to support an ongoing R&D program to remain 
competitive with other commercial remote sensing entities. 

Answer. Yes. Both the Japanese and French governments are supporting the de- 
velopment of advanced sensors which will result in an overwhelmiiig competitive 
advantage. 

Question, Has EOSAT ever approached NASA with a remote sensing R&D shop- 
ping list that would improve their competitive posture? 

Answer. Yes. There is a continuing dialog with NASA with regard to instrument 
modifications such as TIR and new instruments such as a MLA. There is no plan 
nor any budget at the moment. Also, EOSAT would anticipate approaching NASA 
with a "shopping list" for applications R&D. 

Question. Does EOSAT plan any "application" research? 

Answer. Yes. EOSAT plans to do application R&D in-house, to sponsor others and 
to encourage the proliferation of centers of excelence or university consortia in the 
furtherance of remote sensing. Permission to make data grants toward this end will 
be critical. It is expected that the payoff from this effort will be 4 to 5 years or 
shorter as opposed to NASA emphasis on long term scientific break throughs. 

Qu&stion, Does EOSAT plan to develop two different satellites— Landsat 6 and 7? 
Or will you merely exchaage the key elements of Landsat 6 to obtain Landsat 7? 

Answer. EOSAT recently proposed to the Department of Commerce the concept of 
a serviceable polar orbiting platform that could be upgraded on-orbit. If this propos- 
al is accepted EOSAT would indeed be able to upgrade the satellite by exchanging 
modular components on-orbit. Should this concept be rejected, EOSAT is prepared 
to construct, integrate, and launch two satellites. 

Question, In this day and age of satellite repair and retrieval capabilities, are 
"modular" commercial satellites the key to commercial endeavors in sectors with 
quickly evolving technologies? 

Answer. Although yet to be fully tested in a commercial environment, man- 
tended platforms certainly are an attractive alternative to one-use satellites. Cur- 
rently, heavy investments are required in satellite hardware. If these costs could be 
reduced through use of a single repairable and retrievable satellite, it would be pos- 
sible to fly multiple discipline-oriented sensors on a single spacecraft, rather than a 
single spacecraft/sensor combination for each mission. This is a commercially at- 
tractive option. Historically, the Skylab program provided the prototype for such a 
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concept. In Skylab, NASA was able to conduct multiple experiments from a single 
satellite at a great savings to the taxpayer. 

Question, Could you please give the Committee an update on your contractual 
agreements with the foreign ground stations? Are these nations willing to pay for 
the receiving station adaptations required to use the new bands? What is Uie cur- 
rent annual charge to a foreign ground station? What will the annual charge be 
under the EOSAT contract? 

Answer. Pursuant to Section 205 of the Act, EOSAT is currently acting as an 
agent of the United States government regarding the current Memoranda of Under- 
standing ("MOU"). EOSAT is preparing to begin negotiations with foreign ground 
station operators regarding renewal of those MOUs which expire in 1987. 

The foreign ground station operators seem to be willing to make those adapta- 
tions necessary to receive Landsat 6 and 7 data. The exact changes and costs neces- 
sary to adapt each groimd station must be developed in the near future. 

Currently, through the useful life of Landsat 5, a ground station pays $150,000, 
per quarter, plus a small royalty for data sold. EOSAT has not yet established the 
prices for future MOUs associated with Landsat 6 and 7. 

Question, Does EOSAT, or either of the parent companies, plan to establish a 
value-added services company? Isn't EOSAT a participant in the Mississippi Com- 
mercial Center of Excellence which will address remote sensing ''applications" R&D 
which is critical to the value-added industry? 

Answer. EOSAT does not at this time plan to establish a value-added service com- 
pany. Nothing in the Public Law prevents EOSAT from entering the value-added 
business. However, EOSAT believes that its plan of encouraging the development of 
a remote sensing value-added service industry is more practical at this time. Howev- 
er, at such time as EOSAT believes that it must stimulate the market-place by pro- 
viding new types of value-added services in order to insure the success of the unen- 
hanced data market, it will explore developing a value-added services company. 

EOSAT is a participant in the Mississippi Commercial Center of Excellence. 
EOSAT hopes that the Center of Excellence concept will be one mechanism that 
EOSAT can use to help encourage the development of the value-added service indus- 
try infrastructure that is critical to the long-term success of EOSATs commercial 
venture. 

Question, For the record, would you please supply the Committee with the pro- 
posed EOSAT ''pricing regime" per scene and the associated acquisition charges. 
How do they compare to the current data charges? 

Answer. A current EOSAT price list is attached as Exhibit B. Generally, EOSAT 
has moved to reduce the cost of digital data and associated services. Image products 
have increased slightly to accoimt for the larger costs associated with production of 
these items. 

Question, Does EOSAT perceive the demand for remote sensing data as elastic or 
inelastic to price? 

Answer. Data sales records from EDC since NOAA assumed control of the Land- 
sat program would suggest that demand has reduced temporarily each time that the 
price has been increased while the dollar volume has held steady. This probably is a 
reflection of lengthy budget cycles of customers rather than demand elasticity to 
price. 

Question, What will be the effect of the price increases on the total numbers of 
scenes acquired annually by the Federal government? The total cost to the Federal 
government? 

Answer. Since, in fact, the bulk of the Federal data sales are in digital data and 
these prices have decreased, the impact of commercialization on the government 
should be positive. Federal agencies should be able to acquire more digital data for 
the same hmited budget dollar. 

Question, What will be the effect of these price increases on the R&D community? 

Answer. If the R&D community has been paying the full price to NOAA, they 
now would pay approximately 25% less. EOSAT is suggesting revisions to the law 
which would permit the use of data grants to support those R&D efforts which will 
have a possible near term (3 to 5 years) payback to the objective of commercializa- 
tion of remote sensing. 

Question, Section H-35 of the Contractual Agreement precludes the piecemeal 
sale of experimental data by the government in competition with the marketing ef- 
forts of the contractor. Does this section preclude such a sale if it is not in competi- 
tion with EOSATs marketing efforts? 

Answer. Two distinct documents must be reviewed to answer this question: the 
Land Remote Sensing Act of 1984 (hereinafter the "Act") and the contract. The Act 
prohibits the government from selling data, except as described below. Section 502 



Digitized by 



Google 



50 

of the Act specifically states that data gathered in federal experimental remote 
sensing space programs may be used in related R&D programs fiinded by the feder- 
al government but not for commerical uses or in competition with private sector ac- 
tivities except pursuant to Section 503. 503 says that i/'the federal government sells 
the data it must do so en bloc through a competitive process. Data is not to be sold 
on a piecemeal basis. 

Furthermore, the Landsat commercialization contract restricts all sales by the 
government of such data to ane bloc sales. Distribution by means other than sale 
{Le, data grants for research purposes) are not covered by the contract. If the experi- 
mental data is sold piecemeal by the Government in competition with the market- 
ing efforts of the contractor, then the Law and the Contract will have been contra- 
vened. 

Question, It has been stated in some quarters that OMB's brokerage of the con- 
tract and cap of the transitional subsidy forced EOSAT to make better business de- 
cisions. 

Would you agree with this statement? Is it fair to assume that better business 
decisions also make EOSAT more competitive? 

Answer. OMB's budgetary cap provided EOSAT, the Department of Commerce 
and the Congress an opportunity to excel. The risk to successful commericalization 
was increased significantly by the reduction in the initial use of capital planned for 
sensor development which would have allowed EOSAT to competer withthe French 
and Japanese govemmens supported remote sensing industry in the early 1990s. 
The present contract assures the continuity of the existing Landsat capability unitl 
the mid 1990s. EOSAT, DOC, 0MB and the Congress must continue to work togeth- 
er on future business decisions that will make EOSAT more competitive and which 
will result in continued U.S. leadership in remote sensing. 

Question, Who will be the principcd firms in competition with EOSAT? Is the Fed- 
eral government a competitor? 

Answer. The heavily subsidized French firm, SPOT will be the principal competi- 
tor. However, Canada, Japan, and the European Space Agency will all have satel- 
lites capable of competing with EOSAT. Since all these efforts are heavily subsidized 
by their respective governments, EOSAT will be at a disadvantage. 

The Federal government is not a competitor with EOSAT if the Federal govern- 
ment follows the mandates of the Act. 

Question, For the record, would you please supply the Committee with any techni- 
cal changes to the Act (P.L. 98-365) that EOSAT feels are necessary and would en- 
hance EOSATs ability to carry out the intent of the Act? 

Answer. See Attaclunent A. 

Question, The fact that the government retains title to Landsat 6 and 7 in your 
contractual agreement is a most imusual provision. 

Answer. Would you please expcdin the origin of this provision? In light of this pro- 
vision, can one truly describe this contract as providing for the privatization of 
Landsat? 

How does this provision affect the cost to EOSAT for government provided serv- 
ices, e.g. if NASA were to provide tracking and telemetry to EOSAT, would EOSAT 
pay the "commercial" rate or government rate for these services? 

The origin of the title to the Landsat 6 and 7 system remaining with the govern- 
ment is a direct result of the tsji laws. A direct contribution by the government 
would be considered income for income Xsjl purposes and, after tcaes were paid, 
result in only half the contribution amount being used for commericialization. The 
limit of the financial contribution of the government to Landsat commercialization 
to $250,000,000 made it imperative that every dollar be used as effectively as possi- 
ble. The provision is one that is really menat to enhance the use of the subsidy to 
ensure successful commercialization. This contract provision has no effect on the 
cost EOSAT will pay the commercial rate but will, of course, negotiate for the best 
available rate. 

Senator Gorton. Dr. Henderson, Dr. Arvidson, Dr. Spriestersbach, 
Dr. Holter, and Dr. Murphree. 

Dr. Henderson, we are going to let you start. As you see, we are 
beginning to run out of time, so we are going to have to enforce that 5- 
minute rule. All of your written statements will be included in the 
record. So we would most appreciate it. 
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Senator Pressler. Dr. Chairman, I committed the faux pas of out 
doing a TV interview during the last witness. I will submit questions to 
him for the record, or if there is time at the end, I will have him back, 
so if he could stay. 

Senator Gorton. We have reserved that. 

Dr. Henderson. 

STATEMENTS OF DR. FREDERICK B. HENDERSON, III, 
PRESIDENT, GEOSAT COMMITTEE; DR. RAYMOND 
ARVIDSON, ASSOCIATE PROFESSOR OF EARTH AND 
PLANETARY SCIENCES; DR. DUANE C. SPRIESTERSBACH, 
DEAN OF GRADUATE PROGRAMS, UNIVERSITY OF IOWA; 
MARVIN HOLTER, ENVIRONMENTAL RESEARCH 
INSTITUTE OF MICHIGAN; AND DAVID MURPHREE, 
INSTITUTE FOR TECHNOLOGY DEVELOPMENT 

Dr. Henderson. Thank you. Dr. Chairman. 

Since I am at the end of the table, I will speak first, I guess. In any 
case, I appreciate the opportunity to speak here on behalf of the 
GEOSAT Committee regarding early implementation of the LANDSAT 
Act 

Most of the members of the GEOSAT Committee believe the 
LANDSAT law is a good law and should not be prematurely amended 
at this time. However, we have several concerns. I have several docu- 
ments I would like to submit to the record. 

Senator Gorton. They will be included by reference. 

Dr. Henderson. I shall go over some of my notes here quickly. 
Specifically, we are interested in the development of the unified na- 
tional plan as called for by the act. We have had the privilege of review- 
ing the documents, and we realize the efforts that have gone into that 
document, but specifically we have some particular points we would 
like to have you keep in mind subject to review. 

We realize that there are a number of reports that are very pertinent 
to that document which are forthcoming and will be available the first 
of the year. We also hope that the results of the research objectives 
stated at the Fifth Flagstaff Workshop completed last week will be 
included or considered for inclusion. 

Also, a number of our ideas are be included in the keynote address 
given by John McElroy at that meeting which I have isubmitted for 
consideration. 

Specifically regarding such a national plan, we believe that the follow- 
ing points must be kept in mind. Very importantly, for such a national 
plan to be meaningftil, it must have the support of the executive branch 
in the budget review process. 

Secondly, a clear definition of the roles that Government, private sec- 
tor, and academia as they relate to remote sensing research, develop- 
ment, and commercialization must be made and mechanisms for 
cooperative research and development be established. 



Digitized by 



Google 



52 

Thirdly, in the area of cooperative research, I point to the NASA- 
GEOSAT joint test case program. It is a $10 million voluntary effort 
which took place over 7 years which has been finally published this 
month. 

I want to state that such a cooperative voluntary effort would be dif- 
ficult to accomplish today under NASA's basic science only mandate 
from the current administration. 

Fourth, we believe that a more effective Government-private sector 
advisory committee, perhaps modeled on the Solar System Exploratory 
Committee, should be created, and in any case an ongoing Government 
private sector advisory oversight forum such as a board commission or 
whatever, must be established to help implement a national plan, and 
the further development of remote sensing technology. 

A second major area, that has been touched on by a number of the 
other speakers this morning, on which we have major concern is access 
to experimental data, particularly under sections 502 and 503. Our 
position has been spelled out and detailed in the exchange of letters 
with Dr. Beggs, Administrator of NASA. They are included in docu- 
ments submitted for the record. 

Specifically, a position paper by the GEOSAT Committee entitled 
Civil Access to NASA's Experimental Satellite Remote Sensing Data In 
View of the LANDS AT Commercialization Act in which, among other 
things, basically we requested that PI type data be submitted 
researchers at the same time as it is given to the principal investigators 
to the EROS data center for use by other non-Government. 

Specically in this area we would like to request that your Committee 
look to the act at potential changes and review how that the current 
principal investigator policy might be expanded to expedite the 
availability of experimental data to a greatly broadened group of 
investigators. We believe this will significantly increase the potential 
value of such data from both the scientific point of view as well as the 
potentially commercial point of view. 

In this context, we support industrial research activities associated 
with the Archive at the EROS Data Center under discussion previously. 
I would be glad to answer questions about our view of how that might 
be more workable than at the present time. 

Also, specifically we would like to recommend that under the 
present or expanded guidelines, bonafide organizations for remote 
sensing such as the GEOSAT Committee might be established as 
primary on-going investigators for systems related to their fields of 
interest. 

In summary, regarding experimental data access, we believe that 
while experimental remote sensing missions conducted by the Federal 
Government should not be designed operated, nor data distributed by 
the Federal Government in such a manner as to compete with any U.S. 
designated owner or operator licensee under title V, mechanisms must 
be put in place and coordinated with the designated U.S. owner- 
operators and licensees that would allow access to experimental data for 
R&D, and I have included the word "evaluation" purposes by bona 
fide Government, university, and private sector researchers. 
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It is this area of evaluation of such data that is critical to whether we 
will ever use it in a commercial mode. 

I do not have time to repeat a number of our concerns about 
potential risks to EOSAT. We recognize the existence of EOSAT 
Corporation is the end product of a long process that goes back at least 
to PD-54 and the Carter administration. 

The fundamental issue here has always been supported by the 
GEOSAT Committee that is, the continuity of an U.S. earth 
observation system, and we laud the efforts of the Senate and House 
Committees to provide such continuity for such a system. 

Specifically, we would like to suggest that the role of NASA sup- 
ported multi-line array focal plane type research which has been cur- 
tailed in the commercialization process be reviewed because we believe 
that that kind of development by Government in support of the com- 
mercial activities are important in the United States to maintain the 
U.S. position intemationaly in competition with the rest of the world. 

Finally, as mentioned before we are concerned about the possibility 
that other countries may not in the future follow the concepts of the 
open skies policy of discriminatory access to data, and we urge your 
continued review of that problem. 

In conclusion, the GEOSAT Committee applauds the efforts of the 
Senate and House Subcommittees and fiill Committees which have led 
up to the LANDSAT Act of 1984. The GEOSAT Committee en- 
courages Congress to maintain its vigilence over these issues by con- 
tinued hearings of this type to review the development and implementa- 
tion of a unified national plan and for the successful commercialization 
as intended by the LANDSAT Act of 1984. 

Thank you, sir. 

[The statement follows:] 
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STATK-eTT OF DR. FREDERICK BRADLEY HENDERSON III, PRESIDENT. THE GEOSAT 

COtf^TTEE, INC. 

Mr. Chaicman and Membece of the Subcommittee 

I am pleased to have the opportunity to appear before the 
subcommittee today to review the current status of the 
implementation of the "Land Remote Sensing Commercialization Act 
of 1984" -- PL 89-365 ("The Landsat Act") on behalf of the Geosat 
Committee. Inc. The Geosat Committee is a not-for-profit 
organization supported by 75 companies utilizing satellite remote 
sensing in geoscience. engineering, and environmental applications 
for energy and mineral exploration and development and engineering 
projects worldwide. Through its developing renewable resources 
and ocean sensing applications working groups. The Geosat 
Committee also represents some users of satellite remote sensing 
in these disciplines as well. 

In general, most members of the Geosat Committee believe 
that the Landsat Law is a good law and in general shouldn't be 
prematurely amended at this time. The EOSAT Corporation has only 
just signed its contract with the Department of Commerce (DOC) and 
needs reasonable time in which to set its own operating policies 
and commence operations. 

There are. however, some areas of concern to The Geosat 
Committee with respect to initial efforts to implement the Landsat 
Law. These areas include: 

1. The development of a unified national plan for remote 
sensing research and development: 

2. The creation of an on-going government-private sector 
advisory and/or oversight body to assist in the 
implementation of such a plan: 

3. Private sector access to experimental remote sensing 
data now and under a future unified national plan: and. 

4. Possible risks to the successful commercialization of 
Landsat programs. 

A UNIFIED NATIONAL PLAN FOR REMOTE SENSING 
RESEARCH AND DEVELOPMENT 

Section 501.(3) of PL 98-365 requires that: 

(e) The Secretary and the Administrator of the National 
Aeronautics and Space Administration shall, within one year 
after the date of enactment of this Act and biennially 
thereafter, jointly develop and transmit to the Congress a 
report which includes (1) a unified national plan for 
remote-sensing research and development applied to the Earth 
and its atmosphere; (2) a compilation of progress in the 
relevant ongoing research and development activities of the 
Federal agencies: and (3) an assessment of the state of our 
knowledge of the Earth and its atmosphere, the needs for 
additional research (including research related to 
operational Federal remote-sensing space programs), and 
opportunities available for further progress. 

The Geosat Committee was privileged to be among the NASA-NOAA 
invited reviewers of the initial (June 1985) and subsequent review 
(September 1985) drafts. Our comments and questions with respect 
to the June draft apply also generally to the September draft and 
are appended hereto in a letter to George Ohring and Ray Arnold of 
NOAA and NASA dated 20 June 1985. 
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Most Of our concerns regarding the development of a United 
National Plan for Remote Sensing are institutional in nature and 
won't be repeated herein. They relate largely to issues of agency 
authority or charters for segments of the plan, implementation of 
the plan, user interface with the plan and the role of 
commercialization with respect to the plan. 

Ne commend NASA and NOAA for their efforts to comply with PL 
98-365 with the drafts developed so far. We also recognize that 
many pertinent advisory recommendations in reports such as the 
Earth System Science Committee (ESSC) and Space-Applications 
Advisory Committee (SAAC) and the National Research Council's 
Space Applications Board (SAB) are forthcoming in 1986 and are yet 
to be incorporated in the ongoing development of a unified 
national plan. Similarly, we hope that the research objectives of 
the recently concluded Fifth Geosat Flagstaff Workshop ("Remote 
Sensing: Goals and Directions for Research and Development," 4-8 
November 1985, Flagstaff, Arizona) will similarly be considered 
when published, also in early 1986, for inclusion in the United 
National Plan. 

Some of the concerns and recommendations of The Geosat 
Committee are included in the appended Keynote Address to the 
Fifth Geosat Flagstaff Workshop entitled "Remote Sensing: The 
Need Government-Private Sector Partnerships in Research and 
Development" by John H. McElroy (4 November 1985). Specifically, 
the Geosat Committe e recommends consideration of the following: 

1. To be meaningful, the UnitVd National Plan must have the 
support of the executive branch of the Administration in 
addition to the authority already established in 

PL 98-365 and the technical capabilities of NASA and 
NOAA and other pertinent agencies. 

2. Clear definition of the roles of the government, private 
sector, and academia as they relate to remote sensing 
research, development, and commercialization must be 
made and mechanisms for cooperative research, 
development and commercialization be established. At 
present, a huge gap appears to exist between acceptable 
government exploratory, high risk, low payoff potential 
research (or basic science), and acceptable private 
sector operational, low risk, high pay-off potential 
research (or applied science). This gap would appear to 
include R&D concepts acceptable in the past such as 
"applications R&D," "technology demonstration," and 
"technology transfer, and in general, the "development" 
in "research and development." 

Mechanisms must be established to close this gap 
between basic science and applications of satellite 
remote sensing in order to justify ongoing government 
basic research programs (especially during high budget 
deficits), adequately support joint government-private 
sector development of the uses of basic government 
research, and allow justifiable commercialization of 
these uses of remote sensing. Such eventual 
commercialization will provide a return on taxpayer 
investment in government basic research and benefit the 
economy in general and the people as a whole. 

3. Cooperative research and development between government 
and the private sector with support of academia must be 
encouraged. The joint NASA/GEOSAT Test Case Project 
(Executive Summary hereby submitted) was conducted 1977 
to 1982 and has just been released to the public. This 
$10 million dollar voluntary, no money exchanged program 
would be difficult to create today under NASA's basic 
science-only mandate from the current administration. 
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However, it is just such joint cooperation research and 
development programs that are needed to justify basic 
government satellite remote sensing research and to 
facilitate the ultimate commercialization of such 
systems. Authority for such cooperative application 
research and development is clearly stated in Sections 
501. (a)(1) and (2) for NASA and Sections 501. (b)(1). 
(2). and (3) for NOAA in PL 98-365. 

4. An effective government-private sector advisory 
committee modeled after the successful Solar System 
Exploration Committee (SSBC) should be created. Such a 
committee is recommended by John H. McBlroy in his 
appended keynote address to the Fifth Geosat Flagstaff 
workshop. This committee would develop a long-term R&D 
strategy and plan for applications programs. To be 
effective it should be supported by Congress and advise 
NASA NOAA. The Executive Branch, and Congress 
independent of prior budget review processes. 

5. As a result of recommendations of the above advisory 
committee or concurrently with its deliberations, an 
ongoing government-private sector advisory/oversight 
forum (committee, board, commission, etc.) should be 
established. Such an ongoing forum is needed to help 
implement a united national plan and to further the 
development of satellite remote sensing technology in 
support of the continuity of a U.S. civil earth 
observation program. 

6. Finally, until such time as independent advisory bodies 
such as described above are formed, bona fide remote 
sensing organizations such as The Geosat Committee 
should be made part of the formal review process for the 
development of a unified national plan. Even more 
important, we urge Congress to continue hearings such as 
these 60 that the Unified National Plan is developed 
openly in the public view. 

ACCESS TO EXPERIMENTAL DATA 

The Geosat Committee basically supports the Landsat Law 
(PL 98-365) but we do have some serious reservations with respect 
to access to experimental data under Sections 502 and 503 as 
interpreted by NASA and perhaps others. Our position regarding 
access to experimental data is included in an appended exchange of 
letters between The Geosat Committee and Mr. Beggs. Administrator 
of NASA. The basis of our interest in broadening the user 
community access to experimental data is included in our letter 
(18 June 1985) to Mr. Beggs and is entitled "Civil Access to 
NASA's Experimental Satellite Remote Sensing Data in view of the 
Landsat Commercialization Act. Public Law 98-365: A Position 
Paper of The Geosat Committee. Inc. (appended). Mr. Beggs' letter 
(30 July 1985) in response, presumably is based on NASA Counsel's 
interpretation of Sections 502 and 503. and is not satisfactory to 
The Geosat Committee. 

Let it be clearly understood that The Geosat Committee in no 
way wishes to jeopardize the Congressional intent to protect 
owner/operator from competition from government experimental 
systems or from unscrupulous private sector abuse of access to 
experimental data under any mechanism. 

However, the current Principal Investigator evaluation 
program employed by NASA is generally unacceptable to most Geosat 
Committee members because of public dissemination, an other 
problem contractual requirements. The Geosat Committee seeks to 
broaden this evaluation process by simultaneously placing 
principal Investigator data on public file at the EROS Data 
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Center. This approach vas ruled inappropriate in Mr. Beggc* 
letter based on NASA e interpretation of "cowiercial use* and 
'eoblpc sa e« rfrqulrftBfimts" of Sections S02 and SOS of PL 9t->S6S. 

Tiie GeoEAt CaaBitte« b«Ii«v«fi that broai3«nlng th# aci^ent to 
experifec^ntal data to include expeiinental data *v«l\ialt<>n hf bOA4 
jfi'de priirate sector and other end usees will signif leant ty 
increase poientta vjm# of such daia tr«a bflth « sclent If le %n4 « 
potentially eomm^tciil point of vlav Tbe bssr community 
reptesented by Tbe €eosat Covmltcev ineludtt scientists as 
sophisticated in satellite femo£« evnsiA^ i*t* avaluatlan «nd use 
as any in the governpeot or acadeaic sectors there is a pressing 
need for applicat i^n^ nodel developsient both in private sector as 
well as in government and acadenla Lonf evaluation lead tines in 
the private sector are required before coDtietci^ utility of such 
data can be deternined Such eva uations mu^t b» acconplished 
"inhouse" by the private sector user as well as by **Qovernnent 
funded research and development prograns." 

In addition, it WQuld appear that NASA's interpretations of 
experimental data aiAttlbution under Sections 104, 502. and SOS 
may be inconsistent witli ^e authorities for cooperative research 
between NASA NOAA. and a her federal agencies and th«i academic 
and the private sector conmunitiee in Sec on SO Th» Qeosat 
Committee is not competent to advise whether ah«ndm«nti to the 
law. technical or otherwise, are needed. But we do encourage 
Congre«» to review provisions in Sections S02 and sdj with rsl&*et 
o our concerns egdrdlng qreater ccess to experimental dats. 
SpeciCically. we rfloueGt vouc conside ration of the Collowlnflf 

1. The cur «rtt Fflncipal Investigator policy be expanded to 
expedite the availability of '<expar imentAl data" to a 
greatly broadened group of investigators, including 
private sector users. 

2. That specifically . The Geosat Committee and other bona 
fide satellite remote sensing user organiiations be 
eetabilBh^d as standing primary investigators for 
systems relating to their fields of interest 
(Geosciences). 

3. That gov^rnrtent policy recognize that early access to 
eicpe iiiiient.il dota would provide early feedback and 
evaluations (as proposed in the appended Geosat letter 
to Mr. Beggs) of the foremost scientists in the private 
sector community (e.g.. The Geosat Committee). 

4. That current NASA interpretations or ij^cticmpi *>o2 Jinn 
503 if continued and applied ta future NASA and MOhh 
programs, especially fhaue propoied under a unified 
national plan, could sev^^reif eRtrict acceptance of 
such programs by the taxpdying uiier community. Such 
lack of user acceptance might prove detrimental to 
funding such programs by 0MB and Congress. The Geosat 
Committee believes that the road to an acceptable 
unified i^di.or.^i i^m^u iS through cooperative rather than 
restrictive exparimsnta data access policies. 

5. In suaaary, w« believe that wh e txptrimental remote 
sensing missions conducted by the federal government 
abould not be d« gned o$>er«ta4 nor data distributed 
by the federal government in m^cb a manner as to compete 
with any U.S. designated owner ^operator or licensee 
under Tit • &, mvchanipma. mtiSt b* put I A pJ#ce and 
coc»fdinated with daaignatad U.a, owner /opera tors or 

ceneeea tfeat will allow access ta experimental data 
for B^0 and evaluation purposes by bona fide government « 
university and private sector researchers. 
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EOS^T ANP BISKS TO THE IKPLEMEWTATIOW 
THE LJWDSAT LAW -PL ga-36S 

The Geosat Coimltt«« r«CDgnizeB that th« recently signed 
contract between The E08AT Corpotatien and The Dei^ertKent of 
Co»nerce Is the present rvBu t of a lonq-tlHe procee« l««dlfi$ to 
the coKnccciallzation of the Lj>ndflit PtaqtAm. Thle proceee 
extends back at least to the Integration" and "Frivlt ization* 
Etudi«K of ttie Car let AdnitilBtf atlon whicb culninated n 
t^refiidentlal Directive ^1 of 979. hi of these hietot cal events 
hav«F d^a t with ciAe vain Issue, the conclnuitr of a U 5. civilian 
earth observation aY^^vB which ia strongly «uppacted by the Geosat 
Committee This proceae has proceeded in spite of some 
governaeatal obstcuetioas, loteatiooa or otherwise These 
iocluda ailitary resietance to or iLaitations placed on such a 
civil program^ 0MB 'e recent ef orts to curtail or elininate such 
a ptogcam if it aile to prove taelf connercial viable in spite 
of endtir n^ ^ubi c good that can he dezrived from such a system. 
And fina ly in the recent contract oegotilatlonB, further 
government eupporta for nulti- ine array foca piane reeearch and 
dftVelQpmenl aa well as funds for other next -step technology 
developments for Landaat i and 7 m^t^ defied by the 
Advinistration, This action vaa taken in spite of its potentially 
detrimental effects on EOSAT b ability to compete loter^ationally 
with advanced systems aubai^iied by other governments. 

In view of the above, the Geosat Coaaittye efi&o^raqes 
Congress to continue to review the imolemftntatton of the intent of 
the Landsat Law In general and apeeificAllv with respect to the 
tellotfifiq: 

1. Review the role of NASA supported multi-line array. 
focal plane research and development and its importance 
to the continued development of U.S. satellite remote 
sensing technology. 

2. The Geosat Committee strongly maintains its long-term 
support of the U s open skies Policy of 
nondiscrialnatoty aqceaa to data He are concerned with 
periodic references to the posGlbilit ea that other 
governmenti may develop systems and pol cias which do 
not comply with the U.S. Open Skies Policy especia ly 
as enunciated in PL 98-365. Me urg« he Cong ess and 
the Administration, through the Department of state o 
other apptopr late agencies, to review any such risks for 
tl S coiunercla remote sens lug af forts and to encourage 

otelgn govetTjment compliance with the U S Dpen Steles 
policy We be eve< that the davelopment of 
complementary and compatible aatellite remote systems 
with full reciprocity of nondiscriminatory data access 
by the United States and her al es and trading partners 
is in the best interests of all concerned. 

CONCLUDING COfJMElJtS 

The Geosat Committee applauds the efforts of the Senate and 
House subcommittees and fu comnitteeft which have led up to the 
Landeat Act i>f 04 PL 9S-36SK Your efforts have done more to 
protect he lAteteate of the taxpaying private sector, both the 
user community and the general public < than any other efforts to 
support the commereialiEation of the c^andsat Program and to 
provide continuity of a U.S. civil earth observation satellite 
system. 

The Geosat Committee encottragee congress to maintain its 
vigilance over these Issues by continued hearings of this type to 
review the development and implemet>i.atlon of a unified national 
plan for satellite remote sensing and its eucceaaful 
commercialization as intended by the "Landsat Law" of 1984. 

Dr. Arvidson. I am here representing the university-based research 

community, not the community that tries to find mineral deposits or oil 

deposits directly from LANDSAT, but a rather nascent community that 

is b nning to look at the earth as a planet. There are fundamental 

luiic questions to learn about earth as a planet. 
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We are just b^ummg to do examine Eaith as a planet Hopefully the 
appioacfa wfll really became an extensive Add of endeavor in the next 
decade, widi die polar platforais^ the platfbnns associated with the 
^Mce station complex. 

What I would like to do in my five minutes is to point out some of 
the science that can be done incorporating remote sensing data; 
secondly, point to die fact that TM provides the initial data sets to get 
us to learn how to treat earth as a planet Therefore LANEKSAT data 
are very important to the ba^ research community. Third, 1 would like 
to talk about what my real concern is, and that is what does 
commercialization mean in the next decade, when there are platforms 
and very sophisticated ccHnplements of experimental, operational, and 
commercial systems in orbit? 

There are a number of fundamental things that can be learned about 
the earth as a planet We have yet to launch a mission to earth to 
imderstand how earth acts as a system, how it has evolved as a system. 
There are problems associated with global climate where we must have 
global measurements of the atmosphere, the oceans, and land surfaces 
to begin to solve. 

There are important science questions over the longer term, climate 
measured over tens of thousands of years. Information is contained in 
the distribution of surface materials on the land that tell us about past 
climates. For instance, in a recent Space Shuttle flight with the large 
format camera, a whole series of relict beaches were found in lakes on 
the Tibetan Plateau. These features provide a record of rainfall over 
tens of thousands of years. 

If one also looks at the record on the land surface, written in the 
record, exposed at the surface, is the history of the evolution of the con- 
tinents, that is, how continents have been assembled over time. In a 
recent LANDSAT thematic mapper study, for example, large slivers of 
oceanic crust were found in the eastern desert of Egypt These slivers 
demonstrate that that crust was assembled by convergence and collision 
of older continents. Pieces of ocean crust have been left essentially as 
remnants, squeezed between preexisting continental fragments. 

The Egyptian work used LANDSAT thematic mapper data. These 
data are beginning to give us a regional to global perspective as to how 
the earth has been put together and works as a system. 

Surprisingly, we have yet to launch missions that are dedicated to 
scientific, global observations of the earth. The only operational system, 
the only system that we have in orbit are operational systems, including 
LANDSAT. 

LANDSAT thematic mapper data are crucial to getting us ready to 
deal with the kinds of data sets we expect in the next decade from the 
sophisticated instrumentation that may fly on the platforms. And, there- 
fore, access to the LANDSAT data and sharing of data is crucial to this 
nascent research community beginning to examine Eiarth as a planet. 
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Commercialization should not stand in the way of utilizing 
LANDSAT data. We simply at present do not have the funds to 
acquire data from EOSAT or to share data. Funds in excess of some $3 
million are needed this year just to support the community's data 
needs. We do not have the fiinds at present within the university scale 
research budgets. So we need money. That is the short term problem. 

The problem that I am most concerned with, however, deals with 
what we do in the polar platform era. The unmanned platforms are 
looked upon with great anticipation. The National Academy of 
Science's Space Science Board is looking at plans for missions to earth 
that include the platforms. The Earth Systems Science Committee 
within NASA likewise is looking to platforms to provide the 
fundamental research data needed to attack earth as a globad system. 

During the platform era, data sets from advanced sensors need to be 
widely distributed and they need to be widely shared. Those are basic 
tenets of academic or basic research, and it would be unfortunate 
indeed if the research data sets from the advanced sensors in the 
platform era were subjected to the same costs and restraints that we 
have levied upon us for the LANDSAT thematic mapper. 

So let us be careful in the next decade to separate research from 
operational from commercial uses, and let us not rush into commer- 
cialization of instruments before there is a need and demonstrated 
viability for commercialization. 

Thank you. 

Senator Gorton. Thank you. 

Dr. Spriestersbach. 

Dr. Spriestersbach. Thank you for giving me the opportunity to dis- 
cuss with you the importance of the data generated by this program 
and by its use within the academic community. 

I might observe that I am a vice president for research and dean of a 
graduate college of a typical research university. This is not my field. 
Therefore, my statements I think will possibly represent the general 
statements of institutions of my type and the concerns that we would 
have from an institutional level. 

Certainly scientists in the academic community have watched with 
great interest the growing national commitment to a land remote sens- 
ing satellite program, because there is, as has just been indicated, ample 
evidence that remote sensing technology has great potential to monitor 
the earth and its environment 

Public Law 98-365 ensures that the information acquired by means 
of this technology will not be lost to future generations. In considering 
the process of commercialization, it is my sincere hope that ways wiU 
be found to assure that scientists from the academic community will be 
allowed access to data in a timely fashion and at low cost 

It is also crucial that university-based researchers have access to data 
in the proposed archive. While commercialization seeks to build upon 
and market discoveries already made, university research ensures that 
there will be new discoveries in the future. 
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Universities are especially interested in those aspects of P.L. 98-365 
addressed by titles V and VI, since title V requires and authorizes 
Feder^ agencies to conduct continued programs of remote sensing 
research and development and title VI requires long-term preservation 
by the Federal Government of land remote sensing satellite data. 

Future scientists must be able to build upon the substantive and 
methodological foundations of the past and present Using these data, 
they will advance the frontiers of knowledge and application in ways we 
cannot even guess at now. 

As you know, the data from this technology are particularly im- 
portant to that group of disciplines known as the earth sciences. The 
goals and objectives of this group of sciences are designed to develop 
fundamental scientific knowledge enabling us to understand the 
dynamic interdependence among the earth's land masses, oceans, and at- 
mosphere, and how this system in turn controls the current state of the 
environment and its prospects for the future. 

The University of Iowa as a large public educational institution has 
major programs of undergraduate and graduate teaching, research, and 
public service which are driven by advanced scientific data, including 
that acquired through remote sensing technology. This information and 
the technology used to acquire, process and generate the data will have 
implications for a broad range of scientists, including those in geology, 
geography, biology, civil engineering, environmental research, 
hydraulics, atmospheric research, data systems and processing, data 
analysis, and interpretation. 

While we at Iowa do not have a major center or laboratory focusing 
on remote sensing technology, we have substantial need for information 
made available through this technology. In this respect, the University 
of Iowa may be somewhat typical of colleges and universities across the 
country, in that we have an interest in the technology and a need for 
the data it can provide, but presently lack equipment and facilities to 
process and analyze these data. 

It follows that we have serious concerns about the possible high cost 
of data generated by it and the prospect for related Federally supported 
research and development programs at universities. The University of 
Iowa also supports the creation of a remote sensing data archive to 
preserve these materials for future education and research. In addition, 
we endorse the concept of a Federal remote sensing research and 
development program, located with the historic archive, that would al- 
low for university participation. 

This arrangement would facilitate access by participating faculty, staff 
and graduate students to already existing data processing and analysis, 
equipment and facilities, and would provide new opportunities for 
faculty, staff, and graduate students to participate in research and 
development identified and designed by program staff. 

At the same time, the program should provide university-based resear- 
chers with a source of data which would support their university-based 
R&D activities. 
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In conclusion, the University of Iowa has been and will continue to 
be a participant in the development of space science and technology, in- 
cluding land remote sensing. A historic archive of repetitive global data 
and of Federally sponsored R&D programs would be beneficial to us, 
as it would be to many other universities, and to the future success of 
this national program. 

Thank you for the opportunity to make this statement 

[The statement follows:] 
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Statbmknt of D.C. Spriestersbach, Vice Presidknt for Educational 
Dkvklopment and Resrarch on Behalf of the University of Iowa 

My name is Duane C. Spriestersbach. I am Vice President for Educational Devel- 
opment and Research at the University of Iowa. I consider it an honor to have the 
opportunity to discuss with you the importance of the data generated by the land 
remote sensing satellite program and its use by researchers now as well as in the 
future. 

Scientists in the academic community have watched with great interest the grow- 
ing national commitment to a land remote sensing satellite program. B^;inning 
with the early experiments from the Gemini and Apollo platforms, to the Landsat 
projects, to presentrday programs and experiments m botn public and private sec- 
tors, there has been ample evidence that remote sensing technolo^ has great poten- 
tial to monitor the Earth and its environment. Public Law 98-365 ensures that the 
information acquired by means of this technology will not be lost to future genera- 
tions. 

I understand that the migor intent of this act is to establish a framework for the 
commercial marketing of Landsat data and to transfer the responsibility for devel- 
opment and operation of future land remote sensing satellite systems to the private 
sector. In considering the process of commercialization, it is my sincere hope that 
ways will be found to ensure that scientists from the academic community will be 
allowed access to data in a timelv fashion and at low cost. Recognizing that the 
intent of commercialization is to develop markets to enhance the use of these data 
and to reduce federal expenditures, it is also crucial that university-based research- 
ers have access to data in the proposed archive. While commercialization seeks to 
build upon and market discoveries already made, university-based research ensures 
that there will be new discoveries in the future. 

Universities wiU be most interested in another secondary, but nonetheless impor- 
tant, aspect of P.L. 98-365 addressed by Tities V and VI. lliese tities are most im- 
portant since Titie V requires and authorizes federal agencies to conduct continued 
programs of remote sensing research and development and Titie VI requires long- 
term preservation, by the federal government, of land remote sensing satellite data. 
Both of these functions are crucial to future scientific research. Future scientists 
must be able to build upon the substantive and methodological foundations of the 
past and present day. Using these data, they will advance the frontiers of knowl- 
edge and application in ways we cannot even guess at now. In this respect, these 
hearings wm have a vital role to play in the advancement of scientific knowledge 
and the great national resource it represents. 

As 3rou know, the data from this technolo^ are particularly important to that 
group of disciplines known as Earth Sciences. The ^oals and objectives of this group 
of sciencies are designed to develop fundamental scientific knowledge enabling us to 
understand the dynamic interdependence among the Earth's land masses, oceans, 
and atmosphere and how this system in turn controls the current state of the envi- 
ronment and its prospects for the future. It is a line of inquiry known for its reli- 
ance on basic research at the forefront of contemporary science as well as for its 
immediate impact upon economic and national security concerns. 

The University of Iowa, as a large public educational institution, has mcgor pro- 
grams of undermduate and graduate teaching, research, and public service which 
are driven by advanced scientific data, including that acquired tnrou^h remote sens- 
ing technologv. We have had long-standing involvement in space science and tech- 
nology, inclucung most prominently the work of Professor James Van Allen and his 
colleagues. Yet we have other programs which benefit from the data acquired by 
land remote sensing technology. This information and the technology used to ac- 
quire, process, and generate new data will have implications for a broad range of 
scientists, including those in geology, geography, biology, civil engineering, environ- 
mental research, hydraulics, atmospheric research, data systems and processing, 
data analysis, and interpretation. 

Faculty members from our Department of Geology have been involved in research 
associated with the first Landsat and Skylab projects. Currentiy there is a semester- 
Ion^ course in seologic applications of remote sensing technologv which serves as a 
basis for virtuaUy every field study conducted by our faculty and graduate students. 
In this sense this teclmology is a central part of our ongoing program of geologic 
research and teaching. One graduate student is now using remote sensing images to 
study imderlying ^logic units and substructures beneath the tropical botanical 
canopy of Indonesia. He will build upon the techniques and information of this 
study in the decades ahead. Other University scientists have used this technology to 
study the effects of acid rain and other phenomena in the environment. 
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In summary, University faculty and staff fully recognize the advancements that 
have been made in the science and technology of Earth remote sensing during the 
past decade and the significant contributions that the application of these data has 
made in the solution of many Earth resource problems. At the same time, we firmly 
believe that the fidl potential of these data and technology, as it relates to the solu- 
tion of Earth-based problems, is far from realized. This potential will be realized 
only with future investment in research and development. 

While we have no migor center or laboratory focusing upon remote sensing tech- 
nology at the University of Iowa, we have substantial need for information made 
available through this technology. Therefore, we seek opportunities to participate in 
advancing the science and technology of remote sensing and advancing man's un- 
derstanding of the Earth and its processes through the application of this knowl- 
edge. 

In this respect the University of Iowa may be somewhat typical of colleges and 
universities across the country in that we have an interest in the technology and a 
need for the data it can provide, but presently lack equipment and facilities to proc- 
ess and analyze these data. We have serious concerns about the high cost of data 
and ^e prospect for fedendly supported research and development programs at uni- 
versities. Without such support, little progress will be made toward applications de- 
velopment in areas of high risk, and fewer new qualified researchers wiU enter the 
workforce. 

The University of Iowa also supports the creation of a remote sensing data ar- 
chive to preserve these materials for future education and research. Such a resource 
is of vital importance to promoting future Earth research and development as well 
as to the advancement of science. 

We endorse the concept of a federal remote sensing research and development 
program located with the historic archive that would allow for University participa- 
tion. This arrangement would facilitate access by participating faculty, staff, and 
graduate students to already existing data processing and analsrsis equipment and 
facilities. New opportunities would be provided for faculty, staff, and graduate stu- 
dents to participate in research and development ident^ed and designed by pro- 
gram staff. At the same time, the program should provide university-based research- 
ers with a source of data which would support their imiversity-based R&D activities. 

In conclusion, the University of Iowa has been and will continue to be a partici- 
pant in the development of space science and technology— including land remote 
sensing. A historic archive of repetitive, global data and a federally-sponsored R & 
D program would be beneficial to us as it would be to many other universities and 
to the future success of this national program. 

We endorse these initiatives because they wiU have a mig'or influence on our abil- 
ity to conduct research and to educate students who will be the users of this tech- 
nology in the coming decades. 

Thank you for this opportunity to speak on behalf of this issue. 

Senator Gorton. Thank you, doctor. 

Senator Riegle would like to introduce the next witness, who is from 
the State of Michigan. 

Senator Riegle. Thank you, Dr. Chairman. 

I do want to make a brief statement to welcome Dr. Holter to the 
committee today. 

In many ways, LANDSAT would not have achieved the success it 
has without the efforts of ERIM and other companies which have 
created new markets for the data which LANDSAT has generated. Dr. 
Holter and for that matter other members of the committee represent 
the community most responsible for increasing in a very short period of 
time our knowledge and understanding of our planet. With the 
LANDSAT system, we are now able to see more fully the complex in- 
terrelated world that we live in. 
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To most people in the remote sensing community, Marvin Holter 
needs little introduction. He has been a leader in remote sensing since 
1947, when he joined the Willow Run Laboratories of the University of 
Michigan, and holds three degrees from the University of Michigan, 
whereas I only hold one. I am very proud of mine, so you must be 
three times as proud of yours. 

But since that time he has had varied experience in the management 
of multidisciplinary research, management of earth observation 
programs, and the teaching of remote sensing courses, and has of 
course authored many technical papers, two books, and has participated 
in an advisory capacity in other scientific and national security areas. 

So I am delighted that he is here representing that kind of 
experience. He has great standing in the field, as well as representing a 
very fine entity that we feel we have in the State of Michigan. 

Senator Gorton. Mr. Holter, you may proceed. 

Mr. Holter. Thank you. Senator, and Mr. Chairman and members of 
the committee. 

It is a pleasure to be here to make some remarks on this topic. I 
would like to identify eight issues which seem to me to be important 
They are not the only important issues and other people have addressed 
others, but these are eight that occurred to me. 

The first issue tends to support all the rest. For a whole host of 
reasons, some of which are written in the written testimony and I will 
not repeat them here, I believe it is very important for the Nation to 
maintain a presence in Earth observations with the LANDSAT system. 

The existing EOSAT contract may or may not be the best way to do 
this, but it is the way that has been chosen, and I believe we all ought 
to support it and try to make it work and, if there are deficiencies in 
that contract, work to fix them. The past is behind us and it is very 
important to make this effort work. 

Issue number two: As I understand the contract, under certain 
circumstances if the EOSAT revenues do not materialize as expected, 
the EOSAT Corporation has the option to withdraw ft-om the contract, 
although they must complete the fabrication of LANDSAT's 6 and 7. 

I believe the community, the value added business community and 
the user community, needs some more clear assurance that, should that 
happen — we hope it will not, but should it happen— that the U.S. 
Government is prepared to launch and operate those systems. There is 
a good reason for this. 

In order for the market to develop, the value-added people and the 
users must make substantial commitments and investments, and the 
continuity of data is very important to those decisions, and those 
decisions will be impacted unfavorably if there's any uncertainty about 
the data continuity. 

The third issue — and this is the central issue in the LANDSAT 
EOSAT contract— how can the LANDSAT commercialization effort be 
best conducted to achieve two things: First, we have to find a way to 
make the EOSAT Corporation profitable; but in the process of doing 
that, we must also provide the means to make it attractive for the value 
added people to set up a lot of value added firms. 
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I think a previous speaker referred to the fact that the maitet is 
disaggregated It will not be aggregated in the future. Each maitet 
segment has different needs. The best way to develop that maitet is to 
have a large number of value added firms* each specializing in his own 
niche. 

This gets at the question of how the two segments, the EOSAT and 
the vdue added people, will generate their funds. It has been proposed 
In the contract that EOSAT sell raw data, whatever that is, and the 
value added business get their revenues frcHn further processing of the 
data. There is a big grey area in there that is not worked out well. I 
hope we can work it out well, but I think we should recognize in 
advance that that may not turn out to be a workable way to do it. 

And it is possible— I do not recommend this, but it is possible that 
downstream we may have to consider allowing EOSAT some small 
royalties on value added work or some other mechanism. I merely want 
to point out that I see a potential problem here that we need to be 
sensitive to as we go along and be prepared to react to it. 

Issue four: What should the U.S. do if foreign governments subsidize 
their LANDSAT-like systems to the degree that it threatens the 
viability of a commercial LANDSAT operation? We need to be 
prepared for that eventuality and be prepared to do some government 
to government negotiation. 

It may even be necessary at some time to consider other subsidies if 
that is the only way that we can get a U.S. system in operation. That is 
an issue that we will have to keep our eyes on in the fiiture. 

Issue five: How do we avoid U.S. Government agency value added 
activities fh>m interfering with the development of the market? As of 
today, I believe the biggest single identifiable market for LANDSAT 
data is the collection of U.S. Government Federal agencies. There is a 
tendency in all these agencies to want to do it in-house, and I 
understand that It is natural. 

However, that is such an important market segment at this time, I 
believe we need to be sensitive to encouraging the Government 
agencies to do as much of that work as may be appropriate, with the 
private value indusuries to build up that private segment 

Issue six: The NASA-NOAA role in performing research and 
development which some legislation mandates. NASA and NOAA are 
developing plans, and I agree that they are good plans. There are some 
details in which they are not coupled well enough into the needs of 
bX)SAT and commercial LANDSAT. I will mention just one. 

lite next generation of instruments of the multi-spectrum scaimer 
sort will use multilinear arrays and, due to budget considerations, as far 
as I know the multi-linear array program in NASA is not funded at the 
moment and at least in that detail they are non*responsive to the needs 
fbr the next generation in LANDSAT. 

Issue se\ien has been mentioned before: Competition to commercial 
LANDSAT from free data generated by Government experimental 
$jn$tems. It is a very complicated issue and in some cases those data may 
he^ lANDSAT and sometimes it may hurt it There is a lot of work 
needed to understand that issue and to react if)piopriatriy lo it 



Digitized by 



Google 



67 

The last issue is, it is clear that these LANDSAT systems are global 
in nature, just like communications systems and meteorological satellite 
systems. It is also clear that, particularly in the renewable resource area, 
that one satellite probably isn't optimum by a long shot. There is a big 
need, as yet as far as I know unaddressed, to begin some conversations 
with other nations which put up similar systems to standardize the data 
formats, have some sort of standard quality control, and to coordinate 
the orbits to maximize the amount of coverage we get. So I would 
encourage some consideration of that. 
[The statement follows:] 
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Statebient of Marvin R. Holter, Executive Vice President of the 
Environmental Research Institute of Michigan 

Mr. Chairman and Members of the Subcommittee, it is a pleasure and an honor 
to have the opportunity to present some of my views concerning issues related to 
participation of the private sector in civilian operational remote sensing. The views 
I wiU present are mine and ERIM's but I believe they are shared, in large part, by a 
substantial part of the value added service community. To provide some background 
for my remarks let me begin by briefly reminding the committees of the history of 
the Environmental Research Institute of Michigan (ERIM). 

ERIM was formed in 1946 in the University of Michigan to do contract research. 
In 1973 it separated from the University to become an independent, State of Michi- 
gan endorsed, non-profit contract research center. This year ERIM will do approxi- 
mately $35,000,000.00 of research and service work. The principal focus of ERIM's 
activities has been, and continues to be, military reconnaissance and civil remote 
sensing. In about 1960, under U.S. Army funding, the multispectral sccumer and as- 
sociated data processing were invented and first implemented by myself and others 
at ERIM. These are now the principal sensor and associated data processing em- 
ployed in the Landsat civil remote sensing system. The earliest mention of the use 
of MSS systems in space were made by myself and others in the 1963-64 period in 
unsolicited proposals to NASA and. others and in a number of technical papers writ- 
ten and published during that period. Since that time ERIM has been involved in 
the development and application of civil remote sensing with NASA, other federal 
agencies, state and local agencies, private concerns and with foreign governments 
and institutions. Thus ERIM was the earliest private institution involved in remote 
sensing preceding NASA's interest and played a leading role in getting NASA in- 
volved in remote sensing. ERIM's activities span the range of sensor and data proc- 
essing R&D, applications development, technology transfer including instructional 
and training activities, provision of value added applications services, host and man- 
ager of the Intematioiud Remote Sensing Symposia, etc. In 1978 ERIM created a 
division imder Vice President Donald Lowe to pursue remote sensing applications. 
Thus ERIM's views arise from a long history of R&D in all phases of remote sens- 
ing, from a substantial involvement in value added services for user organizations 
and from a significant involvement with foreign agencies in providing international 
services and technology transfer. ERIM is not a commercial equipment manufactur- 
er nor is it the type of organization that could or would want to operate, the large, 
complex satellite and related communications data generating system. Therefore, its 
views relative to the data generation system will be those of a use of the data prod- 
uct rather than those of a S3rstem operator. 

Civil remote sensing activities fall into three broad classes: data generation, value 
added services and users of the data as modified by the value added services. Under 
data generation I would include the space segment and those ground functions re- 
quired for receiving, archiving, reproducing, and distributing the basic data prod- 
ucts. Although there may be some minor quibbles over details, I believe it is quite 
generally agreed that the data generation part of the overaU system must be under 
unified management. Therefore any private sector involvement wiU consist of a 
single very large entity such as a large aerospace or communications company oper- 
ating the data generation segment under government supervision and regulation. In 
this the data generation segment is very different fi:t)m the user and value added 
service segments. 

The potential user segment, on the other hand, is now, and almost certainly wiU 
remain, extremely diverse numerically and qualitatively in its technical sophistica- 
tion and ability to use more or less refined information products derived from the 
data. At the one extreme we have a few federal agencies, oil companies, universi- 
ties, etc., capable of accepting the new data and processing it in very sophisticated 
ways to derive very complex and refined information products. At the other extreme 
we have non-technical individual private citizens some of whom will buy a single 
frame of unprocessed pictorial imagery of the area where they live as a curiosity or 
novelty and not imderstand fully the reason for the unusual color coding but enjoy- 
ing the bright colors. Between these two extremes all graduations exist in the U.S. 
state and local public agencies, private commercial organizations and foreign pri- 
vate and governmental organizations. The point is that the users are, and will con- 
tinue to be, very diverse in technical capabilities and very numerous, i.e., unaggre- 
gated. 

Because of their wide diversity in numbers and capabilities each of the many 
presont and potential users will require a more or less different and distinctive 
method of coupling into the data generation segment. The coupling mechanism is 
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what is called the value added services segment. The value added services function 
is best ccu-ried out bv a multiplicity of organizations of diverse character each well 
matched to some subset of the total users. This is especially true during the early 
years when potential users are being introduced to tiie new data and information 
products. The diversity and agility and initiatives required can clearly be best met 
by a multiplicity of diverse private organizations. It is in the interest of the govern- 
ment to encourage the creation and viability of this multiplicity of diverse private 
institutions. 

Attached to this testimony are copies of two articles from NASA document NASA 
SP4005 "A Spacefaring People" wmch contains relevant backgroimd material. The 
article by Pamela Mack briefly contrasts the differences between the space commu- 
nications and weather satellite programs and the remote sensing programs. These 
differences are important to commercialization of Landsat. The article by John 
Logsdon traces the histoiy of U.S. space policies over the course of the U.S. Space 
Program and these are relevant to Landsat commercialization. 

In what follows, a series of issues will be identified which will be important in the 
development of Landsat commercialization. Some of these issues are important to 
U.S. Government oversight of the EOSAT contract, some will require government 
action and some will require joint negotiation and accommodation between EOSAT 
and a multitude of value added firms. 

ISSUE 1 

It is important in several respects for the U.S. to continue to maintain a presence 
and leadership in satellite observations of the Earth. 

The existing EOSAT contract may or may not be the best wa^ to achieve Landsat 
commercialization but it is the way that has been selected so it must be supported 
vigorously bv all involved. A U.S. presence in remote sensing is important for the 
nation in a host of civil and national seurity ways. The prestige of the U.S. and its 
image in the eyes of other nations would suffer if the U.S. backed away from remote 
sensing after exhibiting admirable leadership in developing the technology and get- 
ting the entire world interested in it. It is important in managing U.S. resources, in 
providing information on agriculture and environmental activities of other nations 
as they may affect U.S. actions and in helping ensure access to similar data generat- 
ed by other national systems such as the French SPOT. Without the existence of a 
U.S. system practicing the U.S. policy of universal equal access to such data other 
nations may not be so willing to provide open and equal access to the data generat- 
ed by their systems. 

ISSUE 2 

If EOSAT revenues do not materialize as expected and they take advantage of the 
contract provision permitting them to withdraw will the U.S. Government launch 
and operate Landsat 6 and 7 providing continuity of data availability? 

In order for the market to develop, users and value added firms must make sub- 
stantial investments. Any uncertainties about continuity of data availability wiU in- 
hibit these investment and commitment decisions and delay market development. 
Some more concrete indication of U.S. Government intentions, should EOSAT exer- 
cise their withdrawal option, would encourage these commitment and investment 
decisions. 

ISSUES 

How can the Landsat commercialization effort be best conducted to simultaneously 
permit EOSAT to be profitable and at the same time encourage and permit the for- 
mation and profitable operation of the required wide spectrum of value added firms? 

Achievement of both of these oojectives is necessary for a successfid Landsat com- 
mercialization. EOSAT must, of course, develop a means of becoming profitable. 
However, this by itself is not sufficient. The potential spectrum of user communities 
is so diffuse and differentiated that market development will require a broad spec- 
trum of value added firms each specializing in its own niche. If EOSAT or any other 
single organization attempts to capture the bulk of the value added business, 
market development would not be nearlv so well served and as a consequence would 
be delayed. For some time to come EOSAT will be operating imder a very substan- 
tial government subsidy and, given the difficulty of the task before them, there is no 
objection to this. However, care must be taken that this subsidy and control of the 
data stream not be used in a wav that inhibits the formation and profitable oper- 
ation of a diverse value added industry. At the heart of this problem is clarificati 
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of the difference between data and value added products based upon the data as it 
relates to income generating potential of ECMSAT and value added firms. This is still 
a gray area requiring further clarification. Furthermore it is not certain that the 
present plan to have EOSAT income derived from data sales and value added firm 
income derived from value added products can make both EOSAT and a multitude 
of value added firms profitable. Some other mechanism such as payment to EOSAT 
of appropriate royalties on value added products may need to be considered. 

ISSUE4 

What should the U.S. do if foreign governments subsidize their Landsat-like sys- 
tems to the degree that it threatens viability of a commercial Landsat operation! 

The U.S. must be prepared for this evantuality and have the plans to react to it 
by some combination of international negotiation and possibly matching subsidies. 
The situation is not unlike the present problems of pricing between Shuttle and 
Ariane. 

ISSUE 5 

How to avoid U.S. government agency value added activities from interfering with 
the development of a vigorous private value added industry! 

At present, and for some time to come, the largest single potential market seg- 
ment for Landsat data and value added products is U.S. Federal Government agen- 
cies. If these agencies perform all or most of their value added functions internally 
within those agencies it wiU significantly inhibit development of a vigorous value 
added industry. These agencies need to be encouraged to employ private sources of 
such services wherever possible. 

ISSUE 6 

NASA/NOAA role in performing research and development on new instruments 
and applications in support of a commercial Landsat system. 

Until the Landsat commercial market becomes developed for beyond what it is at 
present, revenues will not support the research and development necessary to con- 
tinue advancing the technologies. Therefore, for sometime to come this R&D respon- 
sibility must be assumed by the U.S. Government and in particular by NASA and 
NOAA much as it has been done with regard to space communications and weather 
satellites. As Space Station begins to consume larger portions of the NASA budget, 
care must be exercised to presorve the required Remote Sensing R&D. 

ISSUE 7 

Competition to commercial Landsat from free data generated by government experi- 
mental systems. 

Through much of previous Landsat history, while it was an experimental system, 
substantial commercial use of the resultant data has been made of the government 
subsidized data. If this continues with data from future experimental systems it will 
inhibit development of a commercial Landsat. Therefore means of avoiding such in- 
terference with commercial Landsat development must be devised. 

ISSUE 8 

Standardization, quality control and orbit coordination with comparable foreign 
systems. 

As U.S. and foreign Landsat type systems develop it will be in the common inter- 
est to standardized data t3rpes and quality control and to coordinate orbits to maxi- 
mize usefiil coverage, particularly for renewable resource applications. Just as are 
communications and meteorological satellite systems, Landsat type systems are fim- 
damentaUy globed in nature. Therefore globed coordination is in everyone's interest. 

These eight issues are some of the more important problems we must all grapple 
with as we proceed with Landsat commercialization. They are all soluable and the 
benefits inherent in a successfiil Landsat system are well worth the effort. 
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Senator Gorton. Mr. Holter, we are going to have to interrupt you at 
this point. We have another vote taking place, and Senator Pressier was 
out of the room during the testimony of Mr. Williams. He has several 
questions for him, only one of which he wished to ask him on the 
record. 

So I will start out to vote and hope to get back soon. If Mr. Holter 
could come up and Senator Pressier can ask him that question — 

Senator Presslhi. Mr. Williams, if Mr. Williams could come up. If 
we could make a chair for him, I will ask him a question or two. 

By the way, while you are coming up, I might say to Mr. 
Spriesterbach that Senator Grassley said to say hello this morning. So I 
pass that on. 

Mr. Williams, thank you for returning. Do you support the university 
consortium idea, and in particular do you think we can develop 
adequate guidelines to ensure that data made available for research can 
be restricted so as not to interfere with commercial sales? 

CHARLES P. WILLIAMS^Resumed 

Mr. WiLUAMS. The basic answer is yes, we support the university 
program. The program that we have at EOSAT is very similar to that 
which was developed many years ago by NASA. It is called the Center 
of Excellence Program. It deals with research institutions and academia 
as such that do basic sponsored and unsponsored research, or sponsored 
on their own behalf rather than through government auspices. 

We feel that it is absolutely necessary in order to foster future 
developments, to foster future understanding, and also to foster 
guidelines for instrumentation that must be developed for the out years. 
Part of the activity that is going on right now will help EOSAT not 
only develop guidelines for the advanced instrumentation, but by the 
same token develop an understanding of what is required by the user 
conmiunity and also what can be implemented utilizing the latest state 
of the art equipment for processing or image processing systems. 

So we fully support it. 

Senator Pressler. Would EOSAT be willing to provide data to the 
government archive at cost if you were convinced that it will be strictly 
limited for research purposes? 

Mr. Williams. As part of our basic policy EOSAT, along with 
NOAA, has discussed a program whereby we can provide data to the 
Federal archive for research purposes. We are reviewing the plan with 
NOAA and also with EROS. We have discussed it with Dr. Watkins 
and we are looking towards finalizing some form of a plan to better 
understand the Federal data and archive needs. 

We at EOSAT have not seen the guideline plan for the Federal data 
archive yet, so we are unable to comment on that. Senator Gorton 
asked the same or similar question. 

Senator Pressler. Yes, I know you are working on the plan and you 
have not seen their guidelines. But from your point of view, would it 
be acceptable to you, would you be willing to provide the data to the 
government archive at cost if you are convinced it will be strictlv 
limited for research purposes? 
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Mr. WiLUAMS. If it can be limited for research purposes and not 
interfere with basic image processing that must be done for commercial 
applications. 

Senator Pressler. What is that again? 

Mr. Williams. If it does not interfere with the basic production of 
image processing data for the commercial market. If we have to 
interrupt the basic commercial market, we would have to look at it 
from another point of view. If it is strictly on a basis where it is an as- 
available and as-required by EROS in this context, then, yes, it would 
not provide any problem to us. 

So I think we still have to understand the detailed guidelines and the 
other implications or impacts which may occur by the request for data. 
There are mechanics to be worked out 

Senator Pressler. I must go and vote. But anything you can submit 
in writing that would clarify the standard that you are seeking. I know 
you have not seen the government's proposal, but the standard that 
would be acceptable to you on this issue, this is something I am very 
interested in and want to work with you. But I do want to be assured 
that the public interest here is protected. 

Mr. WiLUAMS. Yes. I think that would be more appropriate, that we 
do provide a written statement relative to the detailed position. 

Senator Pressler. Good. Thank you. 

Now I am going to recess the hearing for a few minutes while I go 
vote, if I can still make it 

[Recess.] 

Senator Gorton. Mr. Murphree, we are ready for you. 

Mr. Murphree. Thank you, Mr. Chairman. I want to update you with 
a new private corporation that has been established within the State of 
Mississippi, the Institute for Technology Development— short name, 
ITD. It is a private nonprofit corporation established to develop 
technology and to exploit it for commercial purposes, totally 
applications oriented. 

What makes it somewhat unique, the initial seed funding to establish 
it came from the private sector within Mississippi, the State of 
Mississippi, the U.S. Department of Commerce and NASA. 

Recognizing the potential for new commercial ventures in space 
remote sensing, ITD, in partnership with NASA, has established a 
National Center for the Commercial Development of Space Remote 
Sensing. This center will be co-located with NASA's National Space 
Technology Laboratory in Bay St. Louis, MI. It will be eventually 
housed in the state of the art equipped new facility that the State is 
building to put on the NASA site to house its private corporation, and 
this proximity to the Earth Resources Lab of NASA which is the 
applications remote sensing arm of NASA, will facilitate access to 
NASA's research program and enhance the commercial development of 
experimental results in remote sensing. 

Previous U.S. Government efforts to convert experimental 
technology's operational capabilities have designed a process that for 
the most part has been technology-driven. In other words, it has been a 
technology push and not a market pull program. 
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Our remote sensing payloads to date have been designed and 
developed by the Government to meet primarily Government program 
objectives. TTius, the commercial market demand has not been a driving 
force in the remote sensing activity to date. 

The establishment of new business ventures are severely limited 
because of the needs, such as enhanced analytical techniques or new 
data bases or new software to convert space-acquired data into 
information needed by these commercial value-added companies. 

Needs go all the way to access to skilled personnel, state of the art 
facilities and equipment, and eariy access to data. This reason the 
Center was established, was to address these needs. The Center has put 
together a partnership between industries, universities, NASA and other 
government organizations to support this commercialization process, 
everywhere from developing new software packages, developing new 
hardware packages, testing value-added concepts by pilot projects, and 
also training and education. 

The Center presently includes 13 industrial partners and a network of 
14 affiliated universities throughout 12 States in the country. Business 
and commercial needs are the driving force of the Center's program. 
The initial industrial partners represent all three sectors of space remote 
sensing business: data suppliers, information users and suppliers, and 
the software and hardware suppliers. 

The initial ftinding for the Center is $1 million per year for the next 
5 years from NASA, and the State and the private sector is putting an 
equivalent of about $2 to $3 V4 million per year. We intend to expend 
about $17V4 million over the next 5 years in this commercial thrust to 
support the small value-added businesses of America. 

We see the implementation of this Center for commercial 
development to do a number of things: 

1. To really put together a coordinated effort in applications R&D 
aimed at commercialization, tying together the various government 
arms, university arms, and industries nationwide. 

2. To leverage returns of both present and future enterprises by an 
aggressive research and development activity program which supports 
these enterprises throughout the country. 

3. Aggressive pursue commercial development in R&D programs, and 
work with the various corporations which you have heard from today to 
see that we maintain in this country leadership in the very significant 
area of technology. 

Thank you. 

[The statement follows:] 
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STAmiENr OF DAVID L. MURHiEEE, tRESIEENT, INSTTTUIE FDR TECHNOLOGY EEVELORCOT 
INTRODUCTION 

David L. Murphree, President and Chief Executive Officer of the 
Institute for Technology Development, with headquarters in Jackson, 
Mississippi, is pleased to subnit this testimony to the Subcommittee on 
Science, Technology and Space of the Senate Committee on Commerce, Science 
and Transportation for the oversight hearing on Implementation of the Land 
Remote Sensing Commercialization Act of 1984 (Public Lav 98-365). 

The Institute for Technology Development (ITD) is a private, 
non-profit corporation established to conduct and transfer scientific 
research into useable technology for commercial applications in order to 
improve the economic development of Mississippi and the Nation. ITD has 
four principal goals: 

o To establish university-affiliated technology 

development groups to conduct applied research and 

product development in targeted areas; 
o promote the commercialization of selected technologies 

and enhance the technical capabilities of the private 

sector; 
o promote technology-based economic development, thereby 

strengthening the international competitive position of 

U. S. Industry, 
o be self-supporting in four years. 

To secure the achievement of the principal goals, and operating under 
the established premise that private industry has the paramount expertise 
in product commercialization, the ITD Charter requires that the majority of 
the ITD Board of Directors be from the private sector. This 15 member 
Board, composed of corporate executives, university presidents and state 
officials responsible for economic development, is thus structured to 
ensure that this partnership for advanced technology commercialization 
results in profit making endeavors for the benefit of the Nation. 

Recognizing the potential for new commercial ventures in space remote 
sensing and in keeping with its mission, ITD has established the National 
Center for the Commercial Development of Space Remote Sensing (the Center) . 

The Center Is collocated with NASA's National Space Technology 
Laboratory (NSTL) in Bay St. Louis, Mississippi. It will eventually be 
housed In a state-of-the-art equipped new $4 million facility provided by 
the state of Mississippi expressly for this work adjacent to NSTL's 
Earth Resources Laboratory (ERL). This proximity to ERL will 
facilitate access to NASA's research programs and enhance the commercial 
development of research results. The Center anticipates a close working 
relationship with the Jet Propulsion Laboratory and other NASA facilities 
such as the Ames Research Center. 

BACKGROUND 

The historic Land Remote Sensing Commercialization Act of 1984 
provides the foundation for a new U. S. remote sensing industry. Further, 
current Administration policy encourages domestic commercial exploitation 
of space capabilities, technology and systems for national benefit. This 
new consensus gives rise to greater potential for commercial activity in 
civilian remote sensing. 

Since its inception, NASA has developed the civilian space 
technology to achieve and preserve world leadership in space activities for 
peaceful purposes. In the area of remote sensing, NASA continues to 
advance technological capabilities for earth and ocean observations. To 
date, the U. S. investment has achieved a level of capability that can now 
begin to address business needs for improved information on the earth's 
natural resources. While still high-risk because of near term 
uncertainties regarding data availability, the evolution of technology and 
Improved understanding of information requirements have stimulated 
significant interest and resource investment by the international connunity. 
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Requirements for monitoring and assessing the condition of earth's 
resources \rh±ch affect the very quality of life - from the production of 
food and fiber to the discovery and exploitation of oil and mineral 
resources - are complex and expensive to implement. Past technology 
development programs in this country have been sponsored by the federal 
government and, as government support to carry on operational earth and 
ocean missions declines, other foreign governments are planning major 
initiatives. These initiatives by the French, Japanese, Germans, Canadians 
and Brazilians take advantage of U.S. -developed technology. They are based 
on heavy subsidies to foreign industry by their respective governments, 
thus placing U.S. industry at a competitive disadvantage. 

Previous U. S. Government efforts to convert experimental technology 
to operational capabilities define a process that for the most part has 
been technology-driven. Remote sensing payloads to date have been 
designed and developed by the government to meet primarily government 
program objectives. Thus, coonercial market demand has not been a driving 
force in remote sensing programs. At the same time, significant 
application research and development and technology transfer have occurred 
with government and university users. While these activities have stopped 
far short of what is really needed by business and industrial users, 
software companies that focus on image analysis and information system 
markets, as well as a few other remote sensing related businesses, have 
been established. However, their growth and the establishment of new 
business ventures particularly in other sectors are severely limited 
because of the need for: 

o Enhanced analytical techniques , databases and software 

to convert the space-acquired data into information 

needed by the coonercial market place, 
o Hew commercially driven sensor concepts and data 

handling methodologies, 
o Increased awareness among business and industry of tba 

potential of remote sensing as an information source, 
o Access to skilled personnel and statc-of'tba-art 

facilities and equipment, and 
o Early access to government UD results. 

XHDOSTRY, UNIVERSITY AMD GOVERBMEBT FAICfllEltS 

To address these needs, the C«nter has establisbed a ^rtnersbip 
between industries, universities, MA8A, and otbar govcraaent 
organizations to support the commercialization process. This procaaa 
requires: development of new software packages; testing by means of pilot 
projects; near term application devel op m en t with exiating technologies; 
long term research and development to advance the state-of-the-art and 
develop commercially responsive technology; outreach, training and 
education to increase awareness; and business planning - iaclmding marfcat 
analysia and capital formation - to support new businasa venturaa. 

The Center includes industrial partners and a network of affiliated 
unlveraities, with business and commercial needa driving the Caster 'a 
programs. The initial indnatrial partners represent all three sectors of 
space remote senaing buainess: data anppliera, laformatloa naers and 
anppliera- and software and hardware system suppliers. The affiliated 
universities located in 12 states, represent the moat competent research 
organizationa in the areas defined by induatry for high priority 
attention. Additional reaearch inatitatiooa will be added mm new research 
capabilities are needed support business and induatry re^lrcmemts. 

The Center has brought together a team compoaed of very capable *ad 
experienced induatry, university and government partners. These partners 
which have either signed a memorandum of ^xsders tend lag with ITD lAlch 
I II— fts resourcea to the Center or have iadlcated their wllliagsesa to 
or cooperate with the Center incltsde: 
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Industry 

Data Suppliers: EOSAT, Geospectra, Space Services, Inc. 

Information Users and Suppliers: DESTEK Group, Ducks 
Unlimited, Hutson Chemical, Industrial Development 
Council, Mead Corporation 

Software and Hardware Systems: Cray Research, ERDAS, 
Intergraph, S3mercom 

Universities 

Jackson State University, Kansas University, Louisiana State 
University, Michigan State University, Mississippi State University, Murray 
State University, Oklahoma State University, Pennsylvania State University, 
Texas A&M University, University of Calif omla/Santa Barbara, University of 
Delaware, University of Mississippi, University of Missouri and the 
University of Southern Mississippi 

Government 

Naval Ocean Research and Development Activity 

NASA/NSTL 

U. S. Amy Corps of Engineers /Waterways Experiment Station 

Mississippi Mineral Resources Institute 

BUDGET, BENEFITS AND EXPECTED RESULTS 

The projected 5-year financial support and source of operational 
funds are presented In Figure 1. For the first year operational activities 
totaling $2.74 million, ITD has received $1 million from NASA or 36. 5Z of 
the total operational budget. ITD Is providing $500K ($250 plus $250 Is 
waived overhead and fees). Industrial In-klnd support Is $810K and the 
state of Mississippi Is providing $430K ($400K as the planning phase of the 
$4 million house the Center). Thus, for the first year, each NASA dollar 
leverages an additional 1.74 dollars from national private businesses and 
state funds. It should be noted that this does not Include the 
construction cost of the Center's $4 million facility. 

With the Center's strong management. Its highly competent Industry, 
university and government team, and Its aggressive, well conceived 
commercial development program. It Is anticipated that the Center will 
become self-sustaining after four years. 

The Center's long term business development program will greatly 
benefit the food and fiber Industries, and oil, gas and mineral Industries 
In the United States through Increased productivity. With a very modest 
goal of Increasing the overall productivity by IZ, the annual savings to 
these organizations could be huge. For Instance, the amount of business In 
the United States directly related to crop, livestock, fiber, forest and 
fish production, as well as agricultural chemicals, fertilizers, equipment, 
transportation, warehousing and services. Is over $160 billion per year. 
With the Center's projected Investment of $17.5 million over the next five 
years, a IZ Increase In productivity could result In an $1.6 billion annual 
savings to these Industries. 

The Implementation of the National Center for the Commercial 
Development of Space Remote Sensing will result In: 

o A thorough assessment of remote sensing potential as a commercial 

business, 

o An expanded awareness of the advantages of space and an Increase In 

space ventures, 

o Leveraged returns for future enterprises by aggressive research and 

development activities, 

o Effective Interaction with NASA In developing transportation, 

space laboratory and space platform concepts for the benefits of 

American causes 
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o Profit Making from the very beginning, with risks offset by the 

huge potential Inherent In aggressive comerclal development and R&D 

programs, and 

o Maintenance of U.S. leadership In a significant International 

arena. 







1?F" 



FIGURE 1. Projected 5-Year Financial Support and Source of Operational 
Funds 

Senator Gorton. I thank you very much. 

All of you have been here all morning, as a matter of fact at this 
point, and have listened to comments from Federal agencies and from 
EOSAT on the availability of data for research purposes. 

This is an open-ended question and I would be happy to have the 
comments that any of you would care to make, the reactions any of you 
would have, briefly, to what has been stated about data availability by 
those earlier witnesses. 

Does anyone want to take a crack at that? 

Dr. Spriestersbach? 

Dr. Spriestersbach. Well, it is just to reiterate what has been said, the 
importance of access on a timely basis, because of technology that we 
all know is in such a revolutionary state and is moving so rapidly that 
time becomes a very critical element. And then the whole issue of lost 
opportunity. 

Senator Gorton. Were you encouraged by what they said earlier with 
respect to getting that data on a timely basis? 

Dr. Spriestersbach. Well, there are a lot of technical and difficult 
considerations here. I am sort of coming at it as a lay person. It seemed 
to me the attitude was very appropriate, whether on a given Tuesday 
we can work out all those problems, we will have to wait and see. I 
thought the attitude was very positive. 

Senator Gorton. Dr. Arvidson. 
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Dr. Arvidson. I think it is important to reiterate the requirements of 
the research community. They need to get ahold of data, ahold of 
documentation. They need to be able to share data and publish results. 
Nothing I heard this morning is discouraging with regard to 
LANDSAT, if the funds are available in this nondiscriminatory law to 
enable those kinds of requirements to be met. 

I am still concerned about the next decade and the separation of 
research or experimental systems from commercial systems. In the next 
decade we will have more data, and we will have a need to share data 
amongst more groups, hopefully because there will be a larger research 
community. We can get into serious problems associated with data costs 
and licensing restraints. 

Senator Gorton. Mr. Holter. 

Mr. HoLTER. Well, I am encouraged by comments with regard to 
release of EOSAT-generated data for research. I think that problem is 
soluble. I think the community is aimed at solving it 

There is another research data issue that is more complex and may 
be more difficult to solve. There are at present a number of research 
instruments in orbit— the coastal zone color scanner, AVHRR 
somebody referred to earlier. In fact, data from these instruments are 
being used in an applied commercial sense in conjunction with 
LANDSAT at the moment. And they have disadvantages and certain 
advantages. 

The two I mentioned have coarser resolution, but they come by 
much more frequently and so it is easier to countermeasure the cloud 
cover with them. They see larger areas. And so in the whole concept of 
multistate sampling, these things have commercial uses, and we have 
coming downstream the imaging spectrometer and a number of other 
NASA instruments which are research instruments, but as a matter of 
fact, their utility, their value, may be at least equal in the commercial 
business. 

So, in short, I see a problem here. We have taken only the first step 
in commercialization with only one of the sensors. There are a number 
of others here, and how we transition these or use these during the 
commercialization phase so that we don't damage, but rather amplify 
the value of EOSAT, is a problem we are going to have to face up to. 

Senator Gorton. Is it possible to designate the particular data 
products as being research or commercial, to distinguish between the 
two, and to provide different terms of data availability on the basis of 
that designation? 

Mr. Holter. No. Data does not have any label, "research," applied. It 
becomes research or applied depending upon how you use it, and any 
data can be used for either purpose. So there is no easy solution to it in 
that sense. 

Senator Gorton. Anybody else? Dr. Henderson? 

Dr. Henderson. I would like to just clarify and support what Mike is 
saying; that we, the GEOSAT Committee people whom I represent, in 
a sense are precluded perhaps because they represent corporations who 
"'^nt to evaluate and try out or experiment with new data systems. 
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We are particularly concerned, for example, with the implications of 
NASA's current interpretations for sharing experimental data as it 
might apply to all of the long term experimental programs being 
proposed under this so-called Unified National Plan. 

We think it is vital that our industrial research community — we have 
researchers of equal par with universities and with government 
researchers— be allowed to be part of the research and evaluation 
process for new data systems. 

Our kind of evaluation, of course, in some areas is done to determine 
if we can use the data in an applied way. That is a vital step in the — as 
Mike says — to support the EOSAT Corporations and other commercial 
ventures, we need to evaluate new data to see if it is of any use to us to 
use or purchase and use in a commercial way. Evaluation and 
conmiercial use are separate. 

Our interests in access to experimental data is not to use it in a 
commercially ongoing operational manner, any more than anybody else. 
We simply want to have access to these data, try it out, and 
demonstrate its utility. We are willing to find ways to report on the 
results of those evaluations back to Government and to the commercial 
community. 

It is our interest and everybody's interest that we as users have a 
chance to try out this data. 

Senator Gorton. Is the commercialization process under way for the 
Landsat system likely to cause future sensor development to be market- 
driven rather than technology-driven? And if so, what kind of 
application or what kind of effect is that likely to have? 

Dr. Arvidson. It is my understanding that most of the efforts funded 
by NASA, at least over the past couple of years and including the plans 
for the next several years, have instruments being driven largely by 
science objectives rather than commercialization objectives. 

It is my understanding that commercialization has not driven 
instrument design or deployment yet. 

Senator Gorton. Mr. Holter? 

Mr. HoLTER. As a technologist, I have great confidence that 
technologists will get their chance to develop their technology. I agree 
withyour previous speaker that we are overbalanced at the moment in 
that way and the corrective action that is needed is to acquire more 
applied commercial interest in what gets developed. 

I don't think we have to worry about the technologists doing what 
they are interested in. 

Senator Gorton. Tell me whether or not you think Landsat 
commercialization will lead to broader utilization of Landsat data 
resulting from private marketing, or to lesser utilization of the data 
because of the inability of researchers to gain appropriate access? 

Mr. Holter. Oh, I have no doubt in my mind that the Landat 
commercialization will in due course lead to much wider use of the 
data for both commercial and research purposes. 
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Senator Gorton. Mr. Murphree, do you have a thought on that 
subject? 

Mr. Murphree. I was just going to comment on the previous question 
first; that the role we will attempt to be playing is to see that these 
sensors are market-driven type sensors, not just technology-driven type 
sensors. The role we are going to play is working with those users, the 
value-added people, and what do they really need to service and sell 
their product— which is really a commercial market pull situation. 

There is some concern from some of these small entrepreneur 
companies that with the data being in the hands of now the private 
sector, what is the cost going to be? Is it really going to be a cost that 
may be — that they can afford? But that is just an issue. 

Senator Gorton. Do any of the rest of you have any final comments 
you would like to make? 

Dr. Henderson? 

Dr. Henderson. I think that the basic science drive for development 
of new technologies such as the approach of Shelby Tilford and others 
at NASA is a proper one for Government to do. I think the drive for 
commercially-driven systems obviously will follow in the effort to 
commercialize and carry the development in the private sector. 

The key issue is how do we form a link for management decisions 
between what basic research should be done and also what is the area 
that should be developed commercially. And in my testimony, I have 
proposed that some kind of an ongoing forum be considered by 
Congress and the government to make that mix — to bridge that gap. 

Senator Gorton. Thank you. 

Senator Pressler? 

Senator Pressler. I think my questions have been covered, but I will 
just ask this one. Dr. Spriestersbach and Dr. Arvidson, how important 
is archive access to university research in remote sensing? And in a 
more broad sense, is the direction we are heading with the archives and 
the agreement between private contractor and the Government 
acceptable, and will the archives be available enough to universities and 
to the public interests, so to speak? 

Dr. Spriestersbach. I will let my colleague really answer that 
substantively because he has got the background that enables him to do 
that. 

But on the basis of the very strong interest of my colleagues at my 
institution — and I am sure that is replicated in a whole variety of 
similar institutions— that we are dealing here with a body of data that is 
of great keen interest to them; then obviously people like myself try to 
do everything we can to make sure that they can access it in a timely 
and cost-effective fashion. 

So he will have to answer the particulars. 

Dr. Arvidson. Thank you. 

The idea of an archive with documentation is the appropriate idea. I 

think, on the other hand, the concept in terms of implementation that 

we have heard this morning, is an archive that would have worked for 

1960s. The technology today, and especially over the next several 
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years, will really allow an archive to be a central vault. You can directly 
involve the geographically distributed science community directly 
through telecommunications. 

In my opinion, there is no need to co-locate physically archive data 
and people. That is certainly going to be the case in the next decade. If 
you really want to involve the science conraiunity and the university 
community, connect them together through telecommunications. 

Senator Pressler. With technological communications. 

I will address this question to the entire panel. Could you address the 
need for and the benefits of strong university involvement in an R&D 
program, specifically commenting on the desirability of a university con- 
sortium and any other roles in which universities could participate? 

Dr. Arvidson. R&D and university involvement I think is key to the 
success of future endeavors in remote sensing, understanding the earth 
as a planet, and eventually commercialization of the appropriate com- 
ponents of remote sensing systems that produce data. 

I think that such an involvement is important. Students come from 
university R&D involvement; they eventually will go out and fully util- 
ize the new systems. So it is important 

Let's consider the university consortium in terms of the problems that 
we might be addressing by having a consortium. I think to have a heal- 
thy R&D program with university involvement, you need a healthy 
research base at the universities, you need access to data, you need to 
be able to share data. 

The consortium is one possible way to implement those requirements. 
That seems to me though, frankly, to be kind of a top-down approach, 
and what we need first is a grounds-up approach where we establish 
strong university research groups at a number of universities. 

Dr. Spriestersbach. I couldn't agree with you more. Somebody com- 
mented earlier this morning that there are examples of very successfiil 
consortia, and there are others that haven't worked at all. 

People will consort if there is some reason to consort. There is noth- 
ing mystical or magic about consortia. And where there are common in- 
terests that are clearly identified and can be served only by consorting, 
people will want to consort. So we have to identify these common inter- 
sts sort of at the ground base level and then build from there. 

So I just add support to the previous comments. 

Mr. HoLTER. It seems to me that the university consortia that I know 
of are established because usually there is required some very large ex- 
pensive facility that you cannot replicate at a number of universities. 
There is a university consortium to operate a large astronomical tele- 
scope; the Lunar Science Laboratory at Houston was operated that way. 
Big accelerators tend to do that. 

I think organize consortia because there are expensive facilities that 
you cannot replicate, and if that element is not present, there does not 
seem to be any necessary advantage to having a consortium. 

Dr. Spriestersbach. Well, there is another reason that you consort, 
and that is because you have to have a size of human resources i j- 
quate to do particular jobs. Our institution happens to be a i n of 
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a very successful eight-university consortium where we simply do not 
have the pool of human resources, except as we combine them to do a 
particular task. 

It may be — and I defer to my colleagues— that there are areas of in- 
tellectud activity here that could be advanced by pooling our 
knowledge and stimulating each other by a very vigorous interaction. I 
don't know if that is the case here. 

Dr. Arvidson. I still maintain that we first have to develop those in- 
tellectual pools to a greater extent than we have in the past. 

Dr. MuRPHRER I like to look at this from a different viewpoint. I 
come from the University of Alabama. I have been involved in research 
for many many years. And the way I am trying to view remote sensing 
right now is the commercial process, the commercial thrust. 

Universities are very very capable in basic research, but if the 
research program is not maybe driven by industrial requirements, it 
may not really further too great the commercialization process. As we 
say in Mississippi, you can make the best dog food in the world, but if 
the dog doesn't eat it, it is not going commercialize. 

So it has to have this industrial thrust to give some guidance to con- 
sortium research. 

Dr. Henderson. I would just like to add a different viewpoint al- 
together. Our concerns in what happens to research and development of 
remote sensing is that as it passes from — well, let me put it this way; 
the question is, who is going to do the basic applications R&D? 

And as it passes through the commercialization process and changing 
rolls take place, we have been trying to look at mechanisms for greater 
cooperation between industry, our user community, companies such as 
the EOSAT and others, and academia and government. 

It seems academia in that three-part system seeks funds from either 
Government or industry. In our case, the companies represented in the 
GEOSAT Committee are taking a serious look at other mechanisms or 
how mechanisms could be encouraged to provide more cooperative 
funding of applied research for remote sensing. 

Consortias can be fun; that is one reason for getting together. We 
had a lot of fiin with this 40-company effort with NASA to put 
together this test case program. I cannot imagine any one company 
even beginning to try to tackle that job by themselves, and I cannot im- 
agine NASA having done it without our support. And, by the way, we 
had some universities represented. 

So we are looking for cooperative research mechanisms to bring in 
more funding, clearly in support of academic research, especially in the 
area of applications. 

Senator Gorton. Thank you all very much. We appreciate both your 
patience and your wisdom. 

We are adjourned. 

[Whereupon, at 12:42 p.m., the hearing was adjourned. 



Digitized by 



Google 



Digitized by 



Google 



82 

a very successful eight-university consortium where we simply do not 
have the pool of human resources, except as we combine them to do a 
particular task. 

It may be — and I defer to my colleagues — that there are areas of in- 
tellectual activity here that could be advanced by pooling our 
knowledge and stimulating each other by a very vigorous interaction. I 
don*t know if that is the case here. 

Dr. Arvidson. I still maintain that we first have to develop those in- 
tellectual pools to a greater extent than we have in the past 

Dr. MuRPHRER I like to look at this from a different viewpoint I 
come from the University of Alabama. I have been involved in research 
for many many years. And the way I am trying to view remote sensing 
right now is the commercial process, the commercial thrust 

Universities are very very capable in basic research, but if the 
research program is not maybe driven by industrial requirements, it 
may not really further too great the commercialization process. As we 
say in Mississippi, you can make the best dog food in the world, but if 
the dog doesn't eat it, it is not going commercialize. 

So it has to have this industrial thrust to give some guidance to con- 
sortium research. 

Dr. Henderson. I would just like to add a different viewpoint al- 
together. Our concerns in what happens to research and development of 
remote sensing is that as it passes from — well, let me put it this way; 
the question is, who is going to do the basic applications R&D? 

And as it passes through the commercialization process and changing 
rolls take place, we have been trying to look at mechanisms for greater 
cooperation between industry, our user community, companies such as 
the EOSAT and others, and academia and government 

It seems academia in that three-part system seeks funds from either 
Government or industry. In our case, the companies represented in the 
GEOSAT Committee are taking a serious look at other mechanisms or 
how mechanisms could be encouraged to provide more cooperative 
fiinding of applied research for remote sensing. 

Consortias can be fun; that is one reason for getting together. We 
had a lot of fiin with this 40-company effort with NASA to put 
together this test case program. I cannot imagine any one company 
even beginning to try to tackle that job by themselves, and I cannot im- 
agine NASA having done it without our support. And, by the way, we 
had some universities represented. 

So we are looking for cooperative research mechanisms to bring in 
more funding, clearly in support of academic research, especially in the 
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